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LLOYD'S REGISTER OF SHIPPING 


RULES AND REGULATIONS, 


REGISTER BOOKS AND PUBLICATIONS ISSUED BY 
THE COMMITTEE OF LLOYD’S REGISTER. 


LLOYD’S REGISTER OF SHIPPING, issued annually in July. This Book contains the Names, CLAssEs, and detailed 
information concerning the Vessels classed by Lloyd’s Register and the late Underwriters’ Registry for Iron Vessels; particulars, as far as 
possible, of ALL SEA-GOING VESSELS in the World. and of all iron and steel vessels trading on the North American Lakes, of 100 tons and 
upwards ; together with particulars of vessels fitted with Refrigerating Appliances, Lists of Frozen Meat Stores and Refrigerated Railway 
Cars, and a list of Owners of Ships recorded in the Register Book. 

In the Appendix will be found lists of Subscribers arranged according to place of residence and alphabetically (in the former list 
descriptions of Subscribers’ businesses are entered), details of Dry and Wet Docks. Floating Docks. Pontoons, Patent Slipways, Tidal Harbours, 
Quays, &c., in all parts of the World; a list of Telegraphic Addresses of all firms. &c., connected with Shipping (with the Telegraphic Codes 
severally employed), so far as ascertained ; a list of Steamers of 10,000 tons and upwards arranged according to nationality and gross tonnage ; 
detailed Statistics respecting Merchant Shipping ; lists of Shipbuilders, with names of Vessels built by each; list of fast Merchant Steamers 
and Motorships ; Index to Changes of Names of Vessels ; Index to Vessels whose Names are composed of two or more words; lists of Vessels 
of 500 tons dead-weight capacity and above and Vessels carrying Petroleum in bulk. 

A list is also printed in the Appendix of the Members of the Committee of Lloyd’s, and of the Agents to Lloyd’s. 

TERMS OF SUBSCRIPTION :—'The Subscription of Public Institutions is £12 12s. per annum for a single copy, and £7 7s. per annum for 
every additional copy supplied. unless the copies be periodically posted with type with additions and corrections throughout the year, 
in which case the subscription for each copy supplied is 20 Guineas per annum. 

In the case of all other Subscribers, including Marine Insurance Companies, the subscription is £7 7s. per annum for each copy, 
unless periodically posted with type with additions and corrections throughout the year, in which case the subscription is £17 17s. 
per annum for each copy supplied. 

For the convenience of Subscribers not resident in London, or not having their Books posted, a Supplement, containing the additions to, 
and corrections in, the Register Book, is issued periodically, and forwarded gratis to Subscribers. 


LLOYD’S REGISTER OF YACHTS, issued annually in May. This book contains, in addition to the Names, CLasses, 
and detailed information relating to Yachts classed by the Society, the Names. Dimensions. &c., of other British and Foreign Yachts, the 
particulars of which are known ; also, in an Appendix, a list of various Yacht Clubs, with Illustrations of their respective Flags ; an illustrated 
list of Distinguishing Flags of Yachts; an Index of Signal Letters; a list of Yachts, the names of which have been changed; a list of 
Yachts arranged according to Tonnage; a list of Yacht Builders and Designers. with lists of the Yachts which they have respectively built 
and designed ; and a list of the Names and Addresses of Yacht Owners so far as they can be ascertained ; besides other interesting information. 

TERMS OF SURSCRIPTION :—£2 2s. per annum, for which one copy is supplied. 


LLOYD’S REGISTER OF AMERICAN YACHTS, issued annually, from the Society's New York office, in June. 
Copies can also be obtained on application to the Secretary, 71, Fenchurch Street, London, E.C.3, England. 

This book contains the Names, Dimensions, and full particulars of the Yachts of the United States and Canada, so far as they can be 
ascertained ; a list of Yacht Clubs with the names of their Officers; a list of Yacht Owners of the United States and Canada. with their 
addresses, clubs and yachts; illustrations in colour of the Burgees of Yacht Clubs and the Private Signals of Yachtsmen ; also a list of 
Late Names of Yachts and an index of Signal Letters. 

ANNUAL SUBSCRIPTION :—$12 per copy, bound in canvas; $14 per copy. bound in blue cloth, gilt edges 


AMERICAN YACHT FLAGS.—Flag Plates from Lloyd’s Register of American Yachts; 66 lithographed plates 
containing the Burgees of over 630 Yacht Clubs of the United States and Canada, with the Private Signals of approximately 3,000 Yachtsmen. 


PRICE :—$3. 


RULES FOR THE CONSTRUCTION AND CLASSIFICATION OF VESSELS, &c. :— 

(i.) Steel Vessels, including Rules for Steam Engines and Boilers and Petrol. Paraffin. and Heavy Oil Engines, Rules for Electric Propelling 
Machinery and for Electrical Equipment, Refrigerating Machinery and Appliances of Ships and Rules for Welded Pressure Vessels. 
Editions in English (also with Scantlings in Metric Units). Price :—rds. per copy. 

Gii.) Steel Trawlers. Prick :—7s. 6d. per copy. 

ii.) Engines and Boilers, &c., including Rules for Electric Propelling Machinery and for Electrical Equipment. also Rules for Refrigerating 
Machinery and Appliances of Ships, Frozen Meat Stores and Refrigerated Railway Cars and Rules for Welded Pressure Vessels. 
PRICE :—10s. 6d. per copy. 

(iy.) Rules for Electric Propelling Machinery and for Electrical Equipment. Prick :—5s. per copy. 

(v.) Rules for Refrigerating Machinery and Appliances of Ships, Frozen Meat Stores and Refrigerated Railway Cars. PRICE :—2s. 6d. 
per copy. 

(vi.) Yachts. Vol. I. :—Wood Yachts (Sailing, Auxiliary, and Full Power). Price :—£1 1s. per copy. 
Vol. II. :—Composite and Steel Yachts. Pricz:—£1 1s. per copy. 
(vii.) Wood and Composite Yachts of the International Rating Classes. Price :—10s. per copy. 
(viii.) Wood and Composite Ships. PRicr :—5s. per copy. 


GEOMETRICAL PROPERTIES OF SHIP GIRDERS AND SECTIONS (Second Edition— Enlarged). 
Being a series of Tables which give. over a wide range of thicknesses, the sectional area, the centre of gravity, moment of inertia. and 
modulus of resistance of various rolled sections and girders commonly used in Shipbuilding, both without and in con junction with plating. 
The properties of the British Standard Bulb Angle and Channel Sections (1924) have been included, also additional Tables of built girders. 


PRICE :—£1 18. 
Nore :—This book facilitates the determination of Ships’ Scantlings, and is of special service to Naval Architects, 
Shipbuilders and Structural Engineers. 


TESTS OF MATERIALS, containing the requirements of the Society’s Rules for the testing of steel plates, sections, bars, iron 
and steel forgings, steel castings, steam pipes, anchors and cables, &c. : together with suggested specifications for materials for which there 
are no tests mentioned in the Rules of Lloyd’s Register. Editions in English and German. PRICE :—5s. 


PATENT ANCHORS, sanctioned by the Committee of Lloyd’s Register, comprising lists (1) in alphabetical order of Patentees, 


(2) in alphabetical order of name (if any) of anchors, together with descriptive sketches. PRICE :—£1 ls. 


“THE REGISTER BOOK.” A Lecture delivered in 1922, and brought up to date and reprinted in 1934, containing full 


and explanatory notes on the contents of the Register Book. Price :—Is. 


RULES FOR WELDED PRESSURE VESSELS. A comprehensive specification dealing with design, materials, 
inspection, routine tests, and the conditions under which the name of a firm may be placed on an Approved List of Manufacturers of 
Welded Pressure Vessels. Price :—5s. 


SUPPLEMENT COVERS. Cloth covered loose binders to take the fortnightly Supplements to the Register Book. 
Prick :—In U.K. 2s. 6d.; elsewhere 3s. Post free. 
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LLOYD’S REGISTER OF SHIPPING. 


CHANGES EMBODIED IN PRESENT EDITION OF THE RULES, 


Additions and amendments which have been adopted by the Committee since the issue of the previous (1938-39) edition 


of the Rules, will be found in the following Sections :— 


RULES FOR STEEL SHIPS. 


PERIODICAL SURVEYS OF MAIN AND AUXILIARY 
ENGINES AND BOILERS. 


Page 26. Clauses 7 and 8 have been amended. 


PETROL, PARAFFIN, AND HEAVY OIL ENGINES AND 
THEIR AUXILIARIES. 


Page 27, clause 2. A new paragraph has been 
inserted. 
DEEP TANKS AND PEAK TANKS. 


Page 56, Section 19. Clause 40 has been amended. 


ARRANGEMENTS FOR CARRYING AND BURNING OF 
OIL USED AS FUEL. 


Page 57, Section 20, Sub-Section B, OIL FUEL 
BUNKERS. Clause 6 (a) has been amended, paragraph 
(6) has been deleted and remaining paragraphs 
re-lettered. 


Page 59, Sub-Section D, FITTINGS AND CONTROL, 
clause 3. Paragraph (b) has been amended. 


Page 61. A new clause 13 designated Fire 
Extinguishing Apparatus has been inserted. Existing 
clause 13 has been re-numbered 14 and paragraph (d) 
has been deleted. Existing paragraph (e) has been 
re-lettered (d) and amended. 


OIL CARRIED AS CARGO IN DEEP AND PEAK TANKS. 


Page 61, Section 20A. The heading FUEL OIL 
has been deleted and clauses 4 and 2 amended. 
Paragraph (b) has been deleted and a new paragraph 
(b) inserted. 


Page 62, VEGETABLE OIL. Clauses 4 and 2 have 
been deleted, clause 3 has been incorporated in 
clause 4 of Section 20A and clause 4 becomes clause 5 
of Section 20A. 


DETACHED SUPERSTRUCTURES. 


Page 63, Section 22, clause 5. Paragraphs (a) 
and (d) have been amended. 


STEERING GEAR 


Page 73, Section 33. Clause 5 has been amended. 


PUMPING ARRANGEMENTS. 


Page 75. Clause 6, paragraph (b) has been 
amended, and the words “whenever practicable” have 
been deleted from the second line of paragraph (9). 
Clause 8, paragraph (d) has been deleted and existing 
paragraphs re-lettered. 


RULES FOR VESSELS INTENDED TO CARRY 
PETROLEUM IN BULK. 


Page 93, Section 18, clause 4. Paragraph (b) has 
been amended. 


RULES FOR THE CONSTRUCTION AND SURVEY OF 
ENGINES AND BOILERS OF STEAM VESSELS. 


Page 101, Section 2. Clause 3 has been amended. 
A new clause 4 has been inserted and existing clauses 
4 to 6 have been re-numbered 5 to 7. A new clause 8 
has been inserted and existing clause 7 has been 
re-numbered 9. 


Page 101, Section 3. Clause 5 has been amended 
and a new Clause 6 inserted. 


Page 102, Section 4. A new paragraph (c¢) has 
been inserted. Existing clause (e) has been re-lettered 
(f) and in the second and third lines the words “where 
practicable” have been deleted. Clause 8 has also been 
amended. 


Page 102, Section 7. Clause 2 has been amended. 


Page 103. Section 9 has been amended. 


Page 103, Section 10. Clause 5 (b) has been 


amended. 


Page 103, Section 44, clause 2. Paragraph (b) 
has been deleted and existing paragraphs re-lettered. 
Clause 3, paragraph (b) has been amended. Clause 4 
has also been amended. 


Page 104, Section 12. Clause 4 has been amended. 
and clause 4, paragraph (b) has also been amended. 


‘Page 106, Section 13. Clauses 14 and 415 have 
been amended. 


Page 109, Section 22. Clause 4 has been amended. 


Pages 119 and 120, Section 37. The introductory 
paragraphs to the lists of Spare Gear required for 
Steam Reciprocating Engines and Steam Turbine 
Engines have been amended. 


RULES FOR THE CONSTRUCTION AND SURVEY OF 
PETROL AND PARAFFIN ENGINES. 


Page 183. Section 4 has-been amended. 


Page 133, Section 2. A new clause 4 has been 
inserted and existing clauses 1 to 4 have been re- 
numbered. Existing clause 5 has been re-numbered 
6 and amended. Existing clauses 6 to 16 have been 
re-numbered. 


_ Page 134, Section 3. 
amended. 


Clause 4 (a) has been 


RULES FOR THE CONSTRUCTION AND SURVEY OF 
HEAVY OIL ENGINES AND THEIR AUXILIARIES. 


Page 187, Section 2. Clause 3 has been amended. 
A-new clause 5 has been inserted and existing clauses 
5 and 6 have been re-numbered. 


Page 137, Section 3. 
amended. 


Page 140. Clause 4 (b) has been amended. 


Page 145, Section 4. 
amended. 


Page 146. Clause 4 (b) has been amended. 


Page 149, Section 5. Clauses 5, 11 and 412 have 
been amended. 


Page 150, Section 6. Clause 43 has been amended. 


Page 151, Section 9. The introductory paragraph 
has been amended. 


Clause 4 (a) has been 


Clause 4 (a) has been 


RULES FOR ELECTRIC PROPELLING MACHINERY. 


Page 153, Section 3. Clauses 6 and 8 have been 
amended. 

Page 154, Section 4. Clause 2 has been deleted 
and existing clauses 3 and 4 have been re-numbered. 

Page 154, Section 5. Clause 7 has been amended. 

Page 155, Section 5, clause 44. A new paragraph 
(c) has been inserted and a new clause 15 added. 

Page 155, Section 6. Clause 3 has been amended 
and a new sentence has been added to clause 4 (a). 
Clause 6 (a) has been amended. 

Page 156. 
clause 6 (b). 

Page 156, Section 7. A new sentence has been 
added. A new sentence has also been added to 
clause 3. 

Page 156, Section 8. Clause 41 (b) has been 
amended and a new paragraph has been added to 
clause 2 (b). Clause 2 (d) has been amended and the 
last sentence in clause 2 (f) has also been amended. 


A new sentence has been added to 


Page 157. Clause (j) has been amended and a 
new clause (r) inserted. Existing clauses (r) to (w) 
have been re-lettered (s) to (x) and existing clause (r) 
now lettered (s) has been amended. Existing clause 
(wu) now lettered (v) and existing clause (w) now 
lettered (x) have also been amended. 

Page 157. Clause 5 has been amended. 

Page 158. Clause 45 has been amended. 

Page 159, Section 9, clause 2 (c). The first 
sentence has been amended and clause 4 has also been 
amended. 


RULES FOR REFRIGERATING MACHINERY AND 
APPLIANCES. 

Page 197, Section 4, clause 14. This clause now 
ends at the words “special list in the Register Book.” 
The remaining wording has been transferred to 
Section 2, clause 2. 

Page 197, Section 2. A new clause 4 has been 
inserted and a new Clause 2 has also been inserted. 
Existing clauses 4 to 3 have been re-numbered 3 to 5. 
Existing clause 4 has been re-numbered 6 and 
paragraph (a) has been amended. Paragraphs (b) and 
(c) have also been amended. Existing clause 5 has 
been re-numbered 7 and paragraph (b) has been 
amended. Existing clauses 6, 7 and 8 have been 
re-numbered. 


RULES FOR ELECTRICAL EQUIPMENT. 
These Rules have been completely re-written. 
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paraffin engines... 


+ water ballast pump in vessels 
fitted with soa oil 
engines . 

4 water genes pump 


Discharge Valves, method of securing... 
method of securing 
in vessels navigating 
in ice A 


Donkey Boilers of sailing vessels 


” ” 


Double Bottoms—T sles 6 to 8. 


” ” 


» air pipes 


a centre girder and connecting bars 

= double reversed frames in 
machinery space... 

drainage 

i floors ne vai ee 

$ » attachment to centre girder 

i, 5, bracket 

és » Spacing of solid ... 

Fr » watertight nae 

is increased thicknesses in machi- 
nery space 

¥s inner bottom plating 

% manholes and covers 

§ margin plate ine 

# scantlings with eet frame 
spacing 

Pe side girders, in engine space 

& side girders, additional at fore end 

F. side girders, number er. 

F stiffening under heels of 
pillars ie ave 


Clause. 

5(a) 

5(0) 
11 


2,8 
t 
4(e)(f) 
4(d)(e) 
4(a-c) 
4(7) 
9 
6 
11 
7 


2 


3(6)(¢) 
3 


3(a) 
3(a) 
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231 


xii 
Section. 

Double Bottoms, tank side brackets and 
angles : 10 
~ testing . : « 10 
vessels carrying oil = as ‘al 20 
7 vessels loading aground 10 

Doubling Plates under sounding 
pipes .. oo «. 20 
Doublings, at corners of ak openings... 13 
Drainage, engine and boiler space 34 

‘ fore and after peaks . 34 

cS holds and tanks 34 

= insulated chambers 3 

~ oil fuel compartments... 20 

e tunnel .. ee 34 

Drums, seamless eet for Boilers 10a 
=o 
Electric Arc Welding—sce Welding... — 
Electric Propelling Machinery—rules for — 
ALTERATIONS AND ADDITIONS 2 
ALTERNATING CURRENT 
SYSTEMS 6 
a excitation 6 
Ee limiting pressures 6 
= propulsion generators ... 6 
” aaa motors 6 
as stability... 6 
_ stator laminations 6 
ALTERNATORS, Morors aNnD Direct 

CURRENT (}ENERATORS (APPENDIX 4) — 

BATTERIES, SECONDARY 10 
Pa at capacity 10 
og Pa general 10 

Bos-BaARS AND CONNECTIONS (APPEN- 

DIx 1) a i aac we 
CoMPASSES, INTERFERENCE WITH 9 
ConDUCTORS AND CABLES 9 

Cables for alternating currents 9 

a installing and fixing of 9 

6 insulation and protective 
covering of 9 
- sockets 9 
“. synchronous motor ... 9 
Conductors oe br 

x interference with 
Magnetic compasses... 9 
CONSTRUCTION .. 2 
oe shiva form of. 2 
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oT 
155 
155 


157 
158 
157 
Lae 
157 
158 
157 


218 
162 
162 
162 


214 
162 
161 
162 
162 


162 
162 
162 
161 


162 
155 


155 


Section. 
Electric Propelling Machinery—continued. 


ConTROL GEAR AND SwWITCH- 
BOARDS, GENERAL REQUIRE- 
MENTS FOR PROPULSION 


arcing tips... 
auxiliary power 
bridge or deck control 
connections 
direct current systems 
discharge protection 
earth detection 
exposed parts exceed- 
ing 250 volts to earth 
fusible cut-outs 
fuses for voltmeters, 
pilot lamps, ete.... 
general construction 
instrument cases, 
earvhing 
Pa instruments and 
gauges 
interlocking 
- Pe labels 


mechanical 
tion 


overload and awe 
circuit protection 


position 
resistances . 


reversing evens wait 
handwheels 
reversing switches 
rust prevention 
speed control 
switches and circuit 
breakers 
temperature alarm 


” ” 
” ” 


” ” 


” 


pee 


Direct CURRENT 


SYSTEMS . 
_ brush gear 
excitation eas 


” 

limiting pressures 

overspeed protection 

propulsion generators 
and motors ... 

Drrect CURRENT GENERATORS 
(APPENDIX 4) ate eee 

ELectric GENERATORS AND Morors, 
INCLUDING Excrrors, BALANCERS, 
Boosters (ArPENDIX 3) 


” 


Exectric Propunsion MAcHINEs, 
GENERAL REQUIREMENTS OF 
x » coolers 
excitation 


” ” 


mmommmn nD wo 


oe 


co ow 


oo 


bo Ie o} 


SN 4 9 9] 


~ 


“1 


or or 


ou 


Clause. 


oo | 


Page. 


159 
160 
161 
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160 
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160 
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161 
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160 
161 


159 
161 


158 
158 
158 
158 
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Section. 


Electric Propelling Machinery—continued. 


Evecrric PRopuULSION MACHINES, 
GENERAL REQUIREMENTS OF, facilities 
for inspection and 


repair 
9 » foundation wait 
bilges 
” » heating when idle 
” » insulation 
7 » lubrication 
” » manceuvring 
” » mechanical protec- 
tion 
” » position in ship ... 
*s » shaft currents 
* » terminals... 
= », thermometers 
ventilation 


ExLgorric Propunsion MACHINES FOR 
ALTERNATING CURRENT SYSTEMS 


Enxectric PROPULSION MACHINES FOR 
Direct CurrRENT SYSTEMS... 


Freres, SpecIAL SURVEY 
GENERAL 


Om. ENGINES FOR Pa. 
SION GENERATORS 


critical speed 


” ” 
= governing... ct 
ra °F rating 


PLANS, SUBMISSION OF 
SPARE GEAR ... ats 


2 for generators, motors and 
exciters 

“ for switch and control gear 
ss general .., 
storing ... 

Steam ENGINES FOR ProruLsIon 

GENERATORS a ao wee 

Ks * bled steam Phe 

# me emergency governor 


exhaust steam tur- 
bines ... 

governing... sae 
lubricating oil 
maximum speed ... 
mechanical balance 
speed control 
- t torque limiting 
TRIALS .. 

a dap teats 

» works tests 


on 


en 


or 


or or cr 


_ 


no, _ >» 


—_ 
bo 
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INDEX. 
Page. Section. 
Electrical Equipment—rules for oo 
TABLES 1 to 15 fer rea o_o 
ACCESSORIES AND LIGHTING 
156 Firrinas 10 
9 » ceiling roses ... 10 
sae ” »  lampholders a 10 
168 7 » socket outlets and plugs 10 
i . » switches 10 
156 
if BATTERIES, 
re Seconpany, for lighting and power 16 
156 re arrangement 16 
157 e construction ... «oe 16 
156 s control ... Sey ne 6 
156 3 for internal communica- 
156 tions ... 18 
156 “, naked lights jg tle 
2 position of battery com- 
157 partment 16 
S ventilation of battery 
158 compartment... 16 
7 Bus-BARS AND CONNECTIONS 
155 (APPENDIX 1) — 
CaBLEs, INSTALLING AND 
156 FIXING OF chap 
156 » circuits and volte eaouaatae 
156 250 volts coer 
156 » conduits My 
1bD » exposed or cleated wiring 9 
163 ,. for internal communications ... 18 
» for ships carrying ptrolenm in in 
163 bulk fae eeelp 
168 5 in conduit 9 
163 ,» in lift shafts 9 
163 », inspection and draw boxes 9 
y» in wood casing abe an oo 
155 ,», joints during erection... i ad 
155 4» over expansion joints... cee, 
155 », passing through bulkheads ... 9 
155 », preparation of ends... ani S 
oh », sealing of ends 9 
155 ,, selection of runs 9 
155 5, support and protection 9 
156 ,,  Watertightglandsanddecktubes 9 
155 CaBieEs, INSULATION AND PROTECTIVE 
155 CovERING OF 7 
163 + aga “he ae oe 
163 & r ships carrying pale 
163 in bulk . 15 
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Section. Clause. Page. Section. Clause. Page. 


Electrical Equipment—continued. Electrical Equipment-—continued, 


CaBLESs, INSULATION AND PROTECTIVE 
CovERING oF—continued. 


DIsTRIBUTION—continued. 


A: shore connections ace) ad 11 176 
1) Sete ebype tee 7 8 181 <4 three-wire circuits above 
» impregnated paper cgualstedkcs 7 4 180 250 volts ... ihe 7 176 
»» lead alloy sheathings .. q 6 180 1 two-wire circuits above 
naeteteced 7 9 181 250 volts .. 4 7 176 
» testing and Sis 7 10 181 Eartu TEstine oa “ “rl 15 172 
» + tests of dielectric gern iy ll 181 EARTHING CONNECTIONS cea 6 175 
», varnished cambric insulated... 7 5 180 ” ” or NeuTRaL = 4 5 175 
»  Vulcanised rubber insulated Execrric Stans and Luminous Dis- 
cables Z. 3 180 CHARGE TUBES pr ¢ April Kp — 197 
CoMMUNICATION CABLES Sia 18 4 198 Frvac Sus-Circuits, ARRANGEMENT OF 5 — 177 
ConpucTors see coe fa — 178 Free ALARM CIRCUITS aie ie kG 7 198 
; cables oigitable for alter- Fitrines, ACCESSORIES AND LIGHTING 10 — 186 
nating current ... 6 8 179 
Sweats tdi FLEXIBLE CORDS AND FLEXIBLE CABLES, 
” at he sagt ss - P 7 INSULATION AND Prorective CovErR- 
bie rena! - ING OF : 8 — 182 
t 
a Cura Sees, ODES F P 178 GENERATING PLANT ... ae ua? 2 — 165 
equalizer connections 6 - 179 Pe - commutator brushes 2 10 167 
hres intermittently loaded 6 5(d) 178 ” ” emergency seta. 2 12 168 
a material cone 2 178 . x excessive ambient 
m7 maximum size of single wire 6 4 178 due aia : _— 
cs ee ae 6 3 178 ns ce field regulations ... 2 6 166 
i relative sizes of conductor ” ” flameproof generators 2 3 166 
and fuse-link 6 10 179 Fi Fe for ships carrying 
. stantard Bixee 6 1 178 petroleum in bulk 15 3 193 
| % voltage drop 6 9 179 ” ” ae construc- F r ise 
ion of ... a 
Constant CURRENT ES aac 
SerRiEs SysTEM, special requirements 20 — 198 di 2 a ag + ogee 9 5 166 
ControL GEAR AND RESISTANCES : = 
(see Machine Control Gear). ” » —(Generaiur rating plate" "2 : iy 
DISTRIBUTION ... a. ic nat rd _ 174 s is tubrioabionls - - ea 
| - alternative lighting in ae eg mechanical balance... 2 12 167 
| engine rooms, &c. . 4 9 176 oe - plant tobeearthed... 2 14 168 
| . . e,° : . 
3% control of circuits 4 3 175 Be . position in ship 2 17 168 
| = control of electric lift 4 ae - prime movers 2 1 165 
en : ie : sd s * rating of generators 2 2 166 
| a na : : me = shaft currents 2 15 168 
| bs earthing connections ... 4 6 175 is ; : 
ee earthing of neutral 4 5 175 is i a eaeabess e ug8 
| és emergency supply ... 4 10 176 ” ” arenas tsa re 2 1 167 
| a for ships carrying boketoe ” » testing : 8 167 
leum in bulk aie LO 5 194 = =. ventilation... $ 18 168 
oe interference with mag. 4 12 176 HEATING 4ND CooKING APPLIANCES... 14 — 192 
— navigation lights 4 13 177 ” ” air heaters ... 4 6 193 
= protection against excess ‘ control eee f 3 193 
current 4 2 175 * : explosion risks 14 7 193 


Section. 


Electrical Equipment—con/inued. 


Clause. 


HEATING AND CooKING A PPLIANCES—continued. 


¥ for ships carry- 
ing petro- 
leum in bulk 


general con- 
struction ... 

portable appli- 
ances : 

protection of 
inflammable 
materials ... 


provision for 
earthing ... 


INSTRUMENTS (see Switchboards) 
INTERNAL COMMUNICATIONS ... 
LAMPS ... 


” »” 


” ” 


» for ships SEIS petroleum in 
Buia : oe 


LigHTNING ConDUCTORS 
Macnine Conrron Guar ies 
+ *F control of motors... 


full load currents of 
motors ... 


general construction 
position in ship 
range operation 
resistors 


” ” 


temperature limits... 
terminals ... 


+ + axes of rotation 
brushes 
construction of 
earthing 


excessive ambient 
temperature 


flameproof... 
lubrication 

balance 
position in ship 
rating of 

+ a shaft currents 
terminals ... 

testing of .. 


unprotected 
work, &c. 


mechanical 


wood- 


Navigation LAmMps 
PeRIODICAL SURVEYS... 


” ” 


anwmn wor & = © 


INDEX. 


Page. 


Section. 


Electrical Equipment—continued. 


PRESSURES, LIMITING.. we 1 
RESISTANCES (see Msshine otnital 
gear). 

SECTION AND DistrIBUTION BoarDs... 38 

SHORE CONNECTIONS 

SPARE GEAR ... Ae a ee ae 

SPECIAL Riiawethnnee for ships 
carrying oil having a 


flash point less than 
150° F. sind 15 


” to be complied At 
where the constant cur- 
rent series system is 
used for purposes other 
than propulsion ... 20 


SWITCHBOARDS AND SWITCHGEAR... 
busbars... ts) 
earth testing 
earthing of frame ... 
for ships carrying 
petroleum in bulk 15 
fuses saa meh eS 


Se) 


” ” 
+ “ fuse switches and 
circuit breakers... 3 
” ” generator switchgear 3 
” 7 general construction 38 
a Ay inclination, vibration 
and shock 3 
a5 a5 instruments ta ao) 
KS iy instrument scales... 3 
+ “1 isolating link nh a8 
” ” joint and junction 
boxes... eee 
33 oe, labels Pt eat 
7 * main switchgear for 
outgoing circuits 3 
e my materials ... a PS 
cs Py over-current pro- 
tective devices ... 3 
+ 7 position of ... call) 
9 ” prohibition of fuses 
and non-linked 
switches in certain 
conductors ee) ees 
_ “ protection of essential 
services ... 7 
> " section boards =~ 
distribution fuse 
boards ... See 
- € switches and cireuit 
breakers... 3 
Systems, STANDARD 1 
TRIALS 21 
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174 
176 
200 


193 


198 
168 
169 
172 
169 


193 
173 


169 
169 


169 


169 
171 
171 


171 


174 
169 


170 
168 


172 
168 


171 


172 


174 


172 
165 
199 


xvi LLOYD'S 
Section, Clause. Page. 
Electric Ignition in ag and sal pare ts 
engines : 2 9 135 
Electrodes, tests for aa oe — 98 
Elongation of boiler stay bar test pieces... 5 3(c) 285 
e » steel angle and tee 
bars 5  8(b) 284 
as » Steel test pieces 5 3(a) = 284 
ee forging test pieces 10 6 239 
hy ship steel angle test pieces... 4 2(b) =. 238 
r » Plate test pieces... 4 2(a) =: 23 
” »  Tivet bar test 
pieces 6 ~ 235 
” steel casting test piece 9 6 238 
» test pieces of special iron 
screw stays for combus- 
tion chambers... 8 2 237 
Engine and Boiler Bearers 27 1 68 
- Casings (sce Tray 28 1 69 
My SkylightsandGratings 28 3 69 
+ Space, construction in 
way of 27 2 68 
Engines, heavy oil (see reer oil 
engines) _— oo 139 
» petrol and eee (ww Petrol 
and paraffin engines) — — 135 
» Steam reciprocating (see Steam 
reciprocating engines) _ — 101 
* steam turbine (see Steam turbine 
engines) “a stags — 103 
Equipment—Tasies 53 to 55. 
* for steam vessels 39 4 80 
aS »» Sailing vessels ... 35 10 77 
” » tugs 37 9 79 
ay number 39 2 80 
s » for tugs 37 9 79 
i» testing of .. 39 3 80 
, —_ 5 14 
Equipment Notation... On: ae {39 1,3 80 
“4 +» Withdrawal of 39 10 81 
Equivalent Arrangements 41 (A) sf 
Equivalent Sections—Tasx 37. 5 
Escape Scuttles ... 25 11 67 
Expansion Joints in pipes 34 6(f) 75 
F. 
Feed Pipes, copper 13 1-8 106 
P » solid drawn steel 13'' 18,1516" 107 
3 _ 101 


Feed Pumps 


REGISTER OF SHIPPING. 


Section. 


Fees, engines and boilers built under 
special survey wee 


» examination of _ refrigerating 


machinery and appliances of ships : 


» first entry of Class in Register Book 
“LMC” in Register 
Book “as 


” ” 


» freeboard es 

» inspection of electrical equipment 

» Special surveys of hull and 
machinery . ons = 

»» non-payment of 434 

» Vessels built under special survey... 


Fire Extinguishing Apparatus 


Petrol and 
paraffin engines 
Flanges of Bars, breadth of 


Flanging of floor plates... 


” ” 


and intercostals... 


” ” 


Flats, watertight... 
Floors, frames and reversed frames on ... 
Floors in after peaks 
me cruiser sterns . 
PA double bottoms.. : 
engine space of iirigla ete 
Pe fore and after peaks 
. single bottoms ... 
os tugs 
» watertight... d 
Fore and Afters, hatchway, steal 


aA wood ae 
Forecastles (see Superstructures, 
detached). 
Forgings, ingot steel, heat treatment of.. 
sy Ry specially 


soft 1 in lieu of wrought iron .. 
= process of manufacture 
ae testing and inspection of 


Frames and Reverse Frames on floors in 
single bottom vessels ... ; 


»» double on bottom forward 
Framing—Tas.es 2 to 4. 


as additions in machinery space ... 

- after peak Be 

~ attachment at lowest deck 
totank side brackets 


” ” 


oy bottom forward 4 length 
" brackets at cut fr rames 


ne 
(11 


29 


17 
8 


Clause, 


2 


9 


Page 


5 


10 


42 


2&11 238, 239 


6(d) 
1 


239 
238 
238 


40 
44 


37 
68 
38 
38 
43 
44 
38 


Section. 
Framing, breadth of shell flange oped AG 
PA cruiser sterns ... a we De 
; extent in ’tween decks a 1G 
He flange breadth to shell plating 6 
ps increased spacing of (see 
Increased frame spacing). 
ny increased thickness in boiler 
room. oes 6 
a ashi of rivet ane Pagan (5 
3 raised quarter-deck ... ne De 
‘ reversed frames a9 ze 26 
i sailing vessels ... re p85 
on scantlings anf Sas Jue 6 
i » increase for length of 
superstructures ... 6 
ss Pa in "tween decks tee Oh 
ns scarphing =. Ae Has 
ss spacing of oe oe a EG 
Freeboard, as condition of class ... we 
“ withdrawal of class for in- 
fringement ... “a eo 
PA assignment and marking of .... — 
Freeing Ports... aT ase 20) 
Fuel Oil, rules for carrying and sian of 20 
Full Scantling Vessels, definition of ... 2 
Funnel Dampers... ae ae Areal, 
Furnaces of Boilers __... aa cea) od 
G. 
Gauge Glasses to oil storage, settling, or 
service tanks .. Y * -» 20 
Gauges, pacisialin and ovbine engines 11 
General service pumps... 4 4 
Girders in Double Bottoms— Tabi 6. 10 
5 additional forward % care 1 
- of in machinery space ... 27 
» centre in double bottoms ee 
+ side in double bottoms ... ze LO 
» under Beams—Tasies 16 and 17. 
, bracket connections... Le 
Girders, in deep tanks ... on east Le 
»  humerals for e 
»  Tiveting of ps res peat aS 
» Where chilled meat carried ... 16 
Gooseneck Ventilators ... VF ee 
Gratings, boiler room... os ee 
Gudgeons on sternframes ee et ue’ | 


Gussets at margin plate ... =e he LO 


Clause 
4(c) 
2(a) 


4(c) 


4(c)(d) 
3(a) 


4(a) 
5 
6 
4(e) 
5 
3 
7(a) 
7(0) 


INDEX. 
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37 
65 
37 
37 


38 
38 
64 
38 
(ii 
37 


37 
37 
37 
37 
18 


16 
483 
69 
59 
33 
60 
112 


104 
102 


Hatchwebs 


Hatchways 


” 


Hawsepipes 


» 


H. 


and Fore and Afters— 
TABLES 364 and 36B. 


Section. 


battens ; ; 
beams and fore and gsticd ore 
bunker and trimming 


carriers for beams and fore 
and afters ... 


cleats 
coamings, construction 
+ height of ... 
53 reinforced 
% thickness of 
covers : non 
», dispensed with 
escape scuttles 
flush scuttles... 
overhanging beams at 
reinforced end beams 
rests for covers 
stiffening of weather deck 
coamings ... 
tarpaulins 
trunked 


shell plating in way of 


Hawsers, tests for 


Heavy Oil Engines 


air compressors aid palate 

air compressors (number of 
auxiliaries required) 

air compressors (small aux- 
iliary) oF as 

air receivers and pipes 

annealing ... 

capacity 

draining arrangements 

fitting of safety valve 

and pipes, hydraulic testing 

internal examination ey 

material 


quality of material and 
welding of seams and ends 


seamless receivers 
tensile and bend tests 
thickness of riveted shell . 


thickness of welded or seamless 
shell re 


bo we 
Ge Gt as 


bo bo 
or ot 


an 
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fer} 
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XViil 
Section 
Heavy OilEngines, auxiliary engines ... 2 
ns bronze liners on shafts (single 
acting engines) 3 
” ” ” (double 
acting engines) 4 
. couplings (single acting 
engines) 3 
4 - (double acting 
engines) 4 
» | cylinder safety valves 5 
js diameter of crank shafts (single 
acting engines) 3 
” ” ” (double 
acting engines) 4 
“ » flywheel shafts (single 
acting engines) 3 
” ” ” (double 
acting engines) 4 
= », intermediate shafts 
(single acting engines) 3 
- ,, intermediate shafts 
(double acting engines) 4 
3 », Screw shafts (single 
acting engines) 8 
” ” ” (double 
acting engines) 4 
= » thrust shafts (single 
acting engines) 3 
x °F x (double 
acting engines) 4 
» - dimensions of crank webs 
(single acting engines) 3 
a dimensions of crank webs 
(double acting engines) ... 4 
» electrically driven auxiliaries 8 
* exhaust pipes and silencer ... 5 
4 hydraulic testing of cylinder 
liners, water . jackets and 
water passages = 505 
2 lubrication, forced 5 
* material of oil fuel pipes 8 
= novel constructions, sub- 
mission of eae 
= oil and air pipes 6 
- oil fuel pipes, tanks and fittings 8 
» periodical examination of 
screw shafts -- 
* periodical surveys — 
* pumping arrangements 7 
Ss records of survey a 
‘ spare gear 9 


= stern bush ingle acting 
engines) : 
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139 


148 


150 


Section. 


Heavy Oil Engines, stern bush oe 
acting engines) 


F ventilation of engine room ... 


t water Nae pump 
strainer soe 


High Tensile Steel Shafting 


Horizontal Girders in oil fuel bunkers 
—TABLE 83. 
” ” 5 


Hydraulic Testing, air receivers 


3 boilers, new 

3 copper steam pipes 

“ », feed delivery pipes 
mH cylinder liners, jackets and 


water passages (heavy 
oil engines) ase 
MH cylinder liners, water jackets 


and water passages 
(petrol and paraffin 
engines) 5 a 
* iron or steel steam pipes ... 
: iron or steel feed bi 
pipes P. 
” refrigerating machinery aid 
appliances ae 


Ice, strengthening, special notation for ... 


» requirements of strengthening for 
navigation in == fies 


Increased Frame Spacing 


+ allowable 
Pn deck beams 
~ » Plating 
es double bottom ... 
Se framing ... 
middle line bulk- 
head . as 
” pillars 
s riveting ... 
. shell plating 
Inner Bottom Plating 
“ increase when cargo 
grabs used 


ae under engines 
AA where ceiling omitted 
Inspection of Material, facilities for 


Installation of Machinery 


Clause. Page. 
11 150 
2 153 
10 151 
1(b) 186 
1(b) 189 
1(b) 147 


10, 11 152 
— 108 
5 107 
6 107 
2 150 
18, 14 136 
14 107 
15 107 
6 226 
1(g) 13 
“= 81 
—— 47 
1 47 

5 47 

7 47 

2 47 

3 47 

8 47 

6 47 

9 48 

4 47 

6 42 
1(c) 72 
1(0) 68 
6(d) 42 
9 231 
9 101 


INDEX. xix 


Section. Clause. Page. (A. 
Insulation of Boilers... ots rte {I D4 60 Section, Clause. Page, 
Intercostal Girders, under deck ae 18 5(a) 46 Lagging of Boilers 20 D4 60 
Intermediate Shafts, diameters for heavy Lead Pipes, where not to be used 5 be: 6(h) 75 
oil engines (single 6 3 100 
acting) tee we 8 5 142 Length, measurement of.. ay, Hd ans 1(a) 34 
” diameters for heavy Liability, non- siccotetuieh of, by Society 26 _ 5 
oil engines (double 36 8 78 
acting) Fee aes ti 5 148 Lightning Conductors to masts . 19 bax 198 
2 teneee o ee si 3 5 137 Liners of Screw Shafts a ats seats: 8 105 
s diameters for steam Liners to shell plating ... 500 ba eel 5 45 
engines ns neaptgg Bs 2 105 Loading and discharging aground . 8 5 40 
“ diameters for steam Locking Gear... Sea aX on ob 5 73 
aa Fyne ew ce Longitudinal Bulkheads, lower decks ... es be = 
steam turbines gi = ged Longitudinal Framing in Petroleum 
Interpolation of Scantlings ... Peat el 2 82 Carrying Vessels ... ay bes gaicins ——  B3=07 
Iron for screw shafts... ss 11 2 104 Lubrication, forced (heavy oil engines) 5 12 151 
»» Special for screw stays for sebutat a (petrol and parenig 
chambers ao os sds _ 237 engines) . oe 6 185 
Iron Pipes, wrought we aes coc 9 107 = (steam engines) ... 9 — 108 
Rs po annealing of ok 11 107 
~ 35 dimensions of feed 
and steam pipes 18 16 107 
. a hydraulic testing of 
feed and steam M. 
pipes ... «- 18 14,15 107 
" iy welding of ... 18 10 107 Machinery Casings... TT vse 28 -- 69 
Items not particularly specified inrules 41 5 82 ” » intugs .. ... 87 6 79 
& Space, pillars in ty eee rdG 7(a) 52 
Manhole Covers ... ee Be neo LO 11 43 
cs protection of ... fen 1(d) 72 
Manholes in floors and inner bottom ... 10 11 43 
K. x to bilge wells ... Ai: oe 84 2(e) 74 
Manual Pump, position of ae wee 04 7(a) 75 
Keels—Tasus 1. - provisionof ...  ... 84 4(a) 74 
» bar,andscarphs ... =. a, 2 85 Margin Plate”... ie. eeeeaigse ee SED 42 
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Oil Carried as Cargo in Deep Tanks 
and Peak Tanks ... - 20a 
Oil Fuel Bunkers—Tasies 33 ind 34, 
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~ diameters for heavy oil 
engines (double acting) 
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od lac abit. ye ge Mae ee See = Valves, accessibility of ... ... .. 84 6(b)— 75 
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LLOYD'S REGISTER OF SHIPPING, 


RULES AND REGULATIONS. 


Section 1. Tuts Society, founded in 1760 and reconstituted in 1834, was established for the 
purpose of obtaining for the use of Merchants, Ship Owners, and Underwriters, a faithful and accurate 
Classification of Mercantile Shipping, and for the government of which the following Rules and 
Regulations have been from time to time adopted. 


Section 2. A Register Book to be printed annually for the use of Subscribers, containing the 
names of the Ships with other useful information, and the Character assigned, where the vessels are classed 
by the Society; also the names, &c., of all Ships of 100 tons and upwards uncelassed by this Society. 


Section 8. Each person subscribing the sum of Seven Guineas per annum (or such other sum as 
the General Committee may fix) to be considered a Member of the Society, and entitled for his own 
use to one copy of the Register Book. 


Section 4. The Subscription of Public Institutions to be Twelve Guineas per annum for a 
single copy of the Register Book, and Seven Guineas per annum for every additional copy supplied, 
unless the copies be periodically posted with type with additions and corrections throughout the year, 
in which case the subscription for each copy supplied will be Twenty Guineas per annum. 


Section 5. In the case of all other Subscribers, including Marine Insurance Companies, the 
subscription to be Seven Guineas per annum for each copy, unless periodically posted with type with 
additions and corrections throughout the year, in which ease the subscription will be Seventeen 
Guineas per annum for each copy supplied. 


Section 6. For the convenience of Subscribers not resident in London, or whose Register Books 
are not posted, a Supplement, containing the additions to, and corrections made in, the Register Book 
to be printed fortnightly, in such convenient form as to admit of its transmission by Post, so that such 
parties may be furnished, from time to time, with the latest and most complete information. 


Section 7. The superintendence of the affairs of the Society to be under the direction of a 
General Committee composed of Merchants, Ship Owners, and Underwriters (twenty-four elected in 
London, namely, nine by the Committee of Lloyd’s, twelve by the Committee of the London General 
Shipowners’ Society, and three by the Committee of the Institute of London Underwriters, and thirty- 
seven at the principal Outports), and the following, namely :— Shipbuilders and/or Engineers, not 
exceeding ten, who may be elected by the General Committee; additional Members not exceeding 
twelve, who may be elected by the General Committee; past Chairmen, Deputy-Chairmen, and 
Chairmen of Classification of the Society, who may be elected by the General Committee, and the 
following ex-officio members, namely :—The Chairman, or, in his absence, the Deputy-Chairman, of 
the Corporation of Lloyd’s; the Chairman, or, in his absence, the Deputy-Chairman, of the London 
General Shipowners’ Society ; the Chairman, or, in his absence, the Deputy-Chairman, of the Institute 
of London Underwriters, and the Chairman of each Branch Committee established abroad. 


Any member (except an ez-officio member, or a member elected by the General Committee) 


who fails to attend any meetings of the General Committee for a period of six consecutive months, 
B 
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without leave of absence, shall cease to be a member, and his place shall be filled up in the 
usual way. 


Norr.—Official intimation to be given in June of each year whether the Chairman or Deputy- 
Chairman of the Corporation of Lloyd’s, the Chairman or Deputy-Chairman of the London General 
Shipowners’ Society, and the Chairman or Deputy-Chairman of the Institute of London Underwriters, 
are to be the ex-officio members for the ensuing twelve months. 


Section 8. The General Committee reserve the right of varying or withdrawing the repre- 
sentation of Outports, and of Shipbuilders and Engineers; also the representation of Shipbuilders, 
Engineers, Steel Makers, and Forgemasters on the Technical Sub-Committee hereinafter mentioned, 
as well as the mode of election of members. 


Section 9. 1. Seven of the Members elected in London, namely, three representatives of 
Lloyd’s, three representatives of the London General Shipowners’ Society, and one representative 
of the Institute of London Underwriters, to retire annually by rotation, but to be eligible for 
re-election. The vacancies so arising to be filled by the election of three representatives by the 
Committee of Lloyd’s, three representatives by the Committee of the London General Shipowners’ 
Society, and one representative by the Committee of the Institute of London Underwriters. 


2. Of the Members elected at the Outports twenty-one to retire at the end of four years, and 
seven of the Members elected at Liverpool and the nine Members elected at Glasgow to retire 
annually. The retiring Members are eligible for re-election. 


3. All Members elected by the General Committee are to retire at the end of four years, and are 
to be eligible for re-election. 


Section 10 The Committee to appoint Sub-Committees of Classification, to be so regulated 
that each Member of the General Committee may, in rotation, take his turn of duty thereon throughout 
the year. 


Section 11. The Committee to appoint from their own body, annually, a Chairman and Deputy- 
Chairman; and also a Chairman or Chairmen of the Sub-Committees of Classification. 


Section 12. The Sceretary, Clerks, and Servants of the Society, and the Surveyors, to be 
appointed by and be under the direction of the General Committee. 


Section 18. Special meetings to be convened by order of the Chairman, or Deputy-Chairman, 
or on the requisition of any three Members. 


Section 14. All elections and appointments to be made by ballot, excepting when in the election 
of Chairman, Deputy-Chairman, or Chairman or Chairmen of the Sub-Committees of Classification, 
only one person is nominated for each office. 


Section 15. No Member of the Committee to be permitted to be present on the decision of the 
classification of any ship of which he is the owner, or wherein he is directly, or indirectly interested. 


Section 16. 1. The Committee to be empowered to make such Bye-laws for their own govern- 
ment and proceedings as they may deem requisite, not being inconsistent with the original Rules and 
Regulations under which the Society was established; but no new Rule or Bye-law to be introduced 
or any Rule or Bye-law altered, without special notice being given for that purpose at the Meeting 
of the Committee next preceding that at which such Motion is intended to be made; such notice to be 
_ inserted in the summons convening the meeting. 
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2. No new Rule, or alteration in any existing Rule materially affecting the classification of Ships, 
to be applied compulsorily to vessels of which the plans have been submitted and approved before the 
expiration of six months after the date when the change has been adopted. 


Section 17. 1. That sixteen representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters shall be admitted as members of the Technical Sub-Committee on all occasions when 
it is proposed to make alterations in the existing rules, or to frame new rules, for the construction 
of ships or machinery. 


2. That twelve representatives of Shipbuilders and Engineers shall be elected by the following 
bodies, viz. : 


(a) The Institution of Naval Architects, London; 
(b) The North-East Coast Institution of Engineers and Shipbuilders, Neweastle-on-Tyne; 
and 
(c) The Institution of Engineers and Shipbuilders in Scotland, Glasgow, 
two shipbuilders and two engineers being elected by each body ; 


That two representatives of Steel Makers be elected by the Iron and Steel Institute, of whom 
one is to represent England and Wales, and the other Scotland; also 


That two representatives of Forgemasters be elected, one by the English and Scottish Forge- 
masters’ Association and one by the Federated Forgemasters. 


3. That the representatives shall be elected for a term of four years, but in the event of any 
vacaney occurring before the expiration of this period a representative may be elected to fill the vacancy 
for the unexpired portion of the term. 


4. That those only who are actually partners in firms, or managers of joint stock companies, 
engaged in Shipbuilding, Engineering, Steelmaking, or the Manufacture of Forgings, shall be eligible 
for election. 


5. That, in addition to the sixteen representatives referred to in Clause 1, one representative 
shall be elected by each of the following bodies, viz. : 
(a) The Honourable Company of Master Mariners; 
(b) The Institute of Marine Engineers; 
and 
(c) The Society of Consulting Marine Engincers and Ship Surveyors. 


6. That each Branch Committee of Lloyd’s Register established abroad shall be entitled to 
nominate one of its Members as a representative at Meetings of the Technical Sub-Committee, 


7. That additional members of the Technical Sub-Committee, not exceeding four, may be elected 
by the General Committee. 


8. That the Chairman of the Committee of Lloyd’s Register of Shipping, for the time being, or, 
in his absence, the Deputy-Chairman; or failing him, some other member of the General Committee 
shall preside at the meetings of the Sub-Committee. 


9. That the representatives referred to in Clauses 1, 5, 6 and 7 shall have the same rights and 
powers as the other members of the Sub-Committee in speaking and voting at the meetings of the 
Sub-Committee at which they are entitled to be present. 


10. That it shall be open to the representatives referred to in Clauses 1, 5, 6 and 7 to propose 
alterations in, or additions to, the Rules for the construction of ships or machinery; and that notice 
of all such proposals shall be sent in writing to the Secretary. 
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11. That meetings of the Sub-Committee shall be convened as often and at such times as may 
appear necessary to the General Committee, but there shall be at least one meeting in each year. 


12. That every meeting shall be convened by notice from the Secretary at least one month before 
the date of meeting; that the meetings shall, whenever practicable, be arranged for Tuesday afternoons, 
that notice of matters proposed to be brought before the Sub-Committee by members shall be sent to 
the Secretary not less than fourteen days before the meeting, and the Secretary shall, as soon as possible 
thereafter, send to each member an agenda paper. 


13. That the recommendations of the Sub-Committee shall be reported to the General Committee, 
who will refer them for consideration to a Special Meeting of the General Committee, as required by 
Section 16 of the Rules. 


14. That in the event of eight representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters, actually voting together on any question, and nevertheless failing to obtain a majority of 
the Sub-Committee, it shall be open to them to present a minority report to the General Committee. 


15. That the General Committee reserve to themselves the right of varying, adding to, or 
rescinding, at their discretion, any or all of the foregoing Rules. 


Section 18. All Reports of survey to be made in writing by the Surveyors according to the 
form prescribed, and submitted for the consideration of the General Committee, or of the Sub- 
Committees of Classification; but the character assigned by the latter to be subject to confirmation by 
the General Committee. 


Section 19. 1. The reports of the Surveyors (and all documents and proceedings relating to the 
elassifieation of ships are to be carefully preserved and shall, subject to the approval, in his absolute 
discretion, of the Chairman, or the Deputy-Chairman, or the Chairman of the Sub-Committees of 
Classification, be open to the inspection of the Owner and of any other person authorised in writing 
by the Owner. 


2. Copies of the original reports (if. the ships be already classed, but not otherwise), so far as 
relates to the dimensions, scantlings, fas sags, and materials, in cases where the correctness of the 
reports in these particulars is certified by the builders, are granted on application. 


Section 20. Ships which have been built at a port where there is not a Surveyor are to be 
surveyed on their arrival at a port to which a Surveyor has been appointed. In carrying out this 
survey, due regard is to be had to the circumstance of such vessels having been exempted from 
supervision while building. 


Section 21. In every ease in which the Character assigned to a ship may be proposed, on survey, 
to be reduced, notice is to be given in writing to the Owner, Master, or Agent, with an intimation that 
if the reduction be objected to, the Committee will be ready to direct a special survey, on the Owner, 
Master, or Agent agreeing to pay the expenses attending the same, provided on the said survey there 
shall appear sufficient ground for the proposed reduction. 


Section 22. 1. When the Surveyors consider repairs to be requisite, they are respectfully to 
communicate the same in writing to the Owner, Master, or Agent, and if such repairs be not entered 
upon within a reasonable time, a corresponding report is to be made, as soon as possible, to the 
Committee for their decision thereon. 


2. All repairs of Ships or Machinery required at Ports where there is a Surveyor to this Society, 
in order to their obtaining a Character in the Register Book, or to their retaining the Characters 
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assigned to them therein, must be carried out under the inspection, and to the satisfaction of the 
Society’s Surveyors. Ships or machinery repaired at Ports where there is no Surveyor to this Society 
must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 


Section 23. Parties considering the repairs suggested by the Surveyor to be unnecessary or 
unreasonable may appeal to the Committee, who will direct a special survey to be held; but should 
the opinion of the Surveyor be confirmed by the Committee, then the expense of such special survey is 
to be paid by the party appealing. 


Section 24. The Surveyors to the Society not to be permitted (without the especial sanction 
of the Committee) to receive any fee, gratuity, or reward whatsoever for their own use or benefit, for 
any service performed by them in their capacity of Surveyors to this Society, on pain of immediate 
dismissal. 


Section 25. The Surveyors will be directed to attend on Special Surveys of ships or machinery 
while building or under damage or repair, when required by Merchants, Shipowners, or Underwriters ; 
the charge for which is to be regulated according to the nature and extent of the service performed. 
In all cases, the application for the assistance of the Surveyors must be made in writing addressed 
to the Secretary. 


Section 26. While the Committees of the Society use their best endeavours to ensure that the 
functions of the Society are properly executed, it is to be understood that neither the Society nor any 
Member of any of its Committees is under any circumstances whatever to be held responsible for any 
inaccuracy in any report or certificate issued by the Society or its Surveyors, or in any entry in 
the Register Book or other publication of the Society, or for any error of judgment, default or 
negligence of any of its Committees or any Member thereof, or the Surveyors, or other Officers or 
Agents of the Society. 


FUNDS. 
Section 27. The Funds and Accounts to be under the authority and control of the Committee, 
Section 28. The following Fees to be charged to the Owners of ships prior to their vessels 
being classed and registered in the book :— 


Cuassina Fess. 


For First Entry of Class in the Register Book. 


For each Ship under 250 tons gross ... a: rr x £2 0 0 
“3 of 250 and under 500 tons gross 3 0 0 
” ” 0 ” 000, eee ae ee 
Fs " 1,000 i 2,000 Pr 5 0 0 
5 i 2,000 ; 3,000 9 te 6 0 0 
, 3,000 a 4,000 : elOL 30 
i 53 4,000 5,000 _ e 8 0 0 
y 5 5,000 + 6,000 * see S00 
5 6,000 i 8,000 ns oe 1000 
i 8,000 ,, 10,000, dx DIE 
re a 10,000 tons gross and upwards ... eee 12 0 0 


For First Entry of Notification of “LMC” in the Register Book. 
For each Ship under 100 Nominal Horse-Power ne oA £2 
- of 100 and under 200 Nominal Horse-Power 3 
” » 200 .» 300i, » 4 
» ” 300 ” 500 ” ” 5 
. € 500 Nominal Horse-Power and above ... 6 


oooco 
ooooo 
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SPECIAL SURVEYS. 


Section 29. 1. For ships built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark '*) :—2s. per ton for the first 1,500 tons gross; 1s. per ton for every 
ton from 1,501 tons to 5,000 tons gross; 6d. per ton for every ton from 5,001 tons to 10,000 tons 
gross; and 3d. per ton for every ton from 10,001 tons to 25,000 tons gross. A special fee, to be 
arranged, will be charged in the cases of vessels of over 25,000 tons gross. No fee to be less than £20. 


50 per cent. to be added to these fees for the Special Survey during construction of vessels for 
Carrying Oil in Bulk. 

2. For engines and boilers built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark *# in red) :—5s. per. Nominal Horse-Power for the first 250 horse-power ; 
3s. for each horse-power from 251 to 500; 1s. for each horse-power from 501 to 1,000; and 6d. for 
each horse-power from 1,001 to 5,000. A special fee, to be arranged, will be charged in the cases of 
engines and boilers of over 5,000 Nominal Horse-Power. No fee to be less than £15. 


The following rule is to be used for determining the Nominal Horse-Power of Steam Reciprocating 
Engines in regulating the fees for their survey, viz. :— 


P+340 /D? / H ; , 
phd oe mss har WR fe) perenne ete 
N.H.P. = 40900 ( 100 +75 where the boiler pressure is below 160 Ib. 


P+590 (7 /8 


=s500 (“100 +75) where the boiler pressure is 160 lb. or above. 
For determining the Nominal Horse-Power of Steam Turbine Engines aaa is to be substituted 
2 * ae 
in the above formule for piv a where §.H.P. is the Total Shaft Horse-Power. 


100 
If the boilers are fitted with Foreed Draught or Induced Draught appliances, 


H ‘ H 
then 72 is to be taken instead of 1b’ 


where p = diameter of L.P. Cylinder in inches, 
s = stroke in inches, 
Hu = heating surface in square feet, 
p = working pressure in lb. per square inch. 
The square feet of heating surface represented by will comprise the total 
surface of those parts of the boiler exposed to heat so as to cause evaporation. 


The following rule is to be used for determining the Nominal Horse-Power of Heavy Oil Engines 
in regulating the fees for. their survey, viz. :— 


Nip 


where N.H.P. = the Nominal Horse-Power. 
N =the number of power cylinders. 
D =the diameter of the power cylinders in inches. 
S = the stroke of the piston in inches. In the case of the opposed piston type 
of Engines S is half the combined stroke of the pistons. 
C= 5 for Engines of the 4 S.C.SA type. 
= 10 for Engines of the 4 S.C.DA type. 
9 for Engines of the 2 S.C.SA type. 
= 18 for Engines of the 2 S.C.DA type. 
= 16 for Engines of the 2S.C.SA opposed piston type. 
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The following rule is to be used for determining the Nominal Horse-Power of Petrol and Paraffin 
Engines in regulating the fees for their survey, viz. :— 


N.H.P. = B-H-P 


3°D 


“where B.H.P. is the Brake Horse-Power at full power. 


For the survey and testing of each riveted air receiver the following fees will be charged :— 


For each riveted air receiver up to 200 eubie feet capacity mh om E27 220 
For each riveted air receiver over 200 and up to 800 cubic feet capacity Bias), 
For each riveted air receiver over 300 cubic feet capacity tre Se. 4 4 0 


Where seamless air receivers are made at works other than those at which the engines are 
constructed, a fee of 10s. 6d. per receiver will be charged, provided that in no case shall the fee charged 
be less than £1 1s. per ship. 


For the survey and testing of steam boilers fitted in Motorships, additional fees will be charged 
in accordance with the Society’s usual scale. 


For the survey during construction of welded engine bedplates and entablatures the following 
fees will be charged :— 


Main Engines up to 100 Nominal Horse-Power ... nen tes ae £4 4 0 
Main Engines from 100 to 250 Nominal Horse-Power 8 850 
Main Engines over 250 Nominal Horse-Power 12 12 0 
Auxiliary Engines 3.3 =9 


In the case of engines having welded bedplates only, half the above fees should be charged. 


3. For electrie generators, motors and control gear to be used for propelling purposes, and built 
under the special superintendence of the Surveyors in conjunction with the special survey of engines 
and boilers (to entitle them to the distinctive mark *¥ in red) :— 

Four shillings per Nominal Horse-Power for the first 500 horse-power; one shilling for 
each horse-power from 501 to 1,000 and sixpence for each horse-power beyond 1,000. 


No fee to be less than £15. 
This fee is in addition to the engine and boiler fees. 
Travelling and subsistence expenses, if any, to be charged in addition to the survey fee. 
The following rule is to be used for determining the Nominal Horse-Power of electric propelling 
machinery in regulating the fees for their survey, viz. :— 
NLP, = SEF 


where S.H.P. is the total shaft horse-power of the propelling motors at their maximum continuous 
rating. 


In the case of double-ended vessels having propelling motors driving separate screwshafts at 
each end 


NP, = S4LP. 


is to be substituted for the foregoing formula, where S.H.P. is the total shaft horse-power of all the 
propelling motors at their maximum continuous rating. 
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Where power for excitation is taken from the ship’s auxiliary lighting and power generators 
and is an appreciable proportion of the total developed kilowatts, the power absorbed for this duty 
at maximum continuous rating may be deducted from the auxiliary generator capacity for determining 
the fees for the inspection of the installation of auxiliary electrical equipment. 


In eases in which excitation machines, or auxiliary generators under 100 k.w. capacity from 
which power for excitation is taken, are being constructed at works other than those at which the 
electric propelling machinery is being built, requiring additional visits from the Surveyors, an extra 
fee for the inspection and testing of these machines is to be charged, viz. :—£2 2s. 0d. per visit if 
the Surveyor’s time is not occupied beyond three hours, or £4 4s. Od. per visit per day if the 
Surveyor’s time is occupied more than three hours. Travelling and subsistence expenses, where 
incurred, are to be charged in addition. 


INSPECTION OF THE INSTALLATION OF ELECTRICAL EQUIPMENT. 
4. The following Scale of Fees has been adopted for the inspection of the installation of 
Electrical Equipment in Great Britain and Ireland, including the inspection of machines during 
manufacture and testing where such is required by the Rules. 


£1 per kilowatt for the first 15 kilowatts. 


10s. - . each kw. above 15 and up to 30 kilowatts. 
5s. ” ” 30 ” 50 ” 

2s. es ag 50 > 200 Be 

1s. " ~ 200 5 500 + 

6d. - be 500 kilowatts. 


Minimum fee £5. 
(The scale is based on the aggregate kilowatts of the generators.) 
In the case of Tugs with small installations not exceeding 6 kilowatts, fee is to be £3. 


SURVEY OF ELECTRICAL EQUIPMENT AT SPECIAL SURVEYS. 


The following Seale of Fees has been adopted for the survey of Electrical Equipment at Special 
Surveys held at Ports in Great Britain and Ireland, viz. :— 


For the first 6 kilowatts ... “ac Pe Ry fae ANGE 
Above 6andupto 15 kilowatts... oe - £1 
* 15 z 25 ates cee aa cai £2 
ie ees re 50 sirewe Ss rc Rr £3 

# 50 A 100 See ers a9 eh £4 
A, > 500 eee oe ees oP £6 

» 500 kilowatts ack ie ick ar eee £7 
Passenger vessels of 15,000 to 30,000 tons gross Kee £8 
. ‘ » over 30,000 tons gross... fre £10 


NOTE.—The fees in the case of Yachts to be increased by £1 in each of the above categories. 


Also, when damage repairs or re-arrangement of accommodation are necessary, additional fees 
should be charged. 


5. For the survey and testing of each vertical Donkey Boiler, a fee of four guineas will be charged. 


6. For the survey and testing of press boilers and similar apparatus for floating whale-oil 


_ factories, a fee of £2 per boiler or apparatus will be charged. 
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7. No charge will be made for occasional or docking surveys, at ports in Great Britain and Ireland. 
For the survey of damage repairs essential to the continuation of class (whether a special damage 
report be required or not), for the survey of repairs due to wear and tear when they are of an extensive 
character, for surveys with a view to the re-instatement of class, and for the survey of alterations 
in the structure of a vessel, a fee will be charged according to the nature and extent of the services 


performed. 


For all surveys held at ports abroad a fee will be chargeable according to the nature and extent of 


the services rendered. 


8. 


SPECIAL PERIODICAL SURVEYS, Nos. 4, 2, and 3. 


For the Special Periodical Surveys of Iron and Steel Vessels (excepting Tugs), when such Surveys 


are held by the Society’s Exclusive Surveyors in Great Britain and Ireland. 
S.S. No. 1. 


For Vessels under 


” ” 


” ” 


250 tons gross 


500 
1,000 
2,000 
4,000 
6,000 
8,000 

10,000 


- over 10,000 


fad 
e 
oooococococca 


S.S. No. 2. 


fe Se aos > Crea, 


S.S. No. 3. 


£ 


— = 


Fees for second S.S. No. 1 and subsequent Special Periodical Surveys on hulls of vessels to be 
25 per cent. in excess of the above scale. Fees for Special Periodical Surveys of hulls of Vessels 
Carrying Oil in Bulk to be 50 per cent. in excess of the fees chargeable for other vessels. 


For each Ship under 


”» 


” 


of 


Special Periodical Surveys of Machinery. 


Held at the Special Surveys, Nos. 1, 2 and 8. 


100 
200 
300 
400 
500 
1,000 
2,000 
2,000 


50 Nominal Horse-Power... 


and above 


16 


oo 'o 8 2:9 6 9'o 


== fhm Sh me JT me Ful m | Comm Blom 


For Modified Surveys of Petrol, Paraffin and Heavy Oi] Engines and their Auxiliaries 50 per 


cent. of the fees in the above scale will be charged. 


For Continuous Survey of Heavy Oil Engines and their Auxiliaries, for every completed survey 
(that is to say, when the whole of the machinery has been inspected) the fees charged will be equal to 


the sum of the fees for Special and Modified Surveys. 
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INSPECTION OF REFRIGERATING MACHINERY AND APPLIANCES OF SHIPS. 


9. The following are the charges that will be made for carrying out the foregoing examinations 
in Great Britain and Ireland in the cases of classed Me gas — 


Subsequent eich ts 
FOR INSTALLATIONS—c.r. Torat Caracrry, During esos ier 
Construction. Periodical Surveys. 
“i A z Surveys. 
! Jpesigantids Pbidt ends £ 8 a 
Under 40,000 a eae se a ee 6 0 0 3 10.0 2.5, 0 
40,000 and under 80,000 +e Kris ee ree cn 9 0 0 5 UF 10) 3 15 0 
80,000 5 120,000 ait 12. 0. 0 Ge 079 410 0 
120,000 - 180, 000 in not more than 6 compartments Peedor On O S00 6.0710 
. 120,000 i, 180,000 in more than 6 compartments ...| 18 0 0 9. Om 0 615 0 
180,000 - 250,000 in not more than 8 compartments; 21 0 0 oi Pe) at, 8 5 0 
180,000 3 250,000 in more than 8 compartments ...| 24 0 0 1 ‘00 9.0540 
250,000 + 330,000 in not more than 10 compartments, 24 0 0 1240-0 00 
250,000 - 330,000 in more than 10 compartments...|; 27 0 0 14 0 0 10 10 0 
330,000 - 400,000 in not more than12Z compartments; 30 0 0 15 (070 iS Aa 
330,000 _ 400,000 in more than 12 compartments...| 36 0 0 185: OneO 13 10 0 
400,000 is 500,000 in not more than 14compartments| 36 0 0 TS 0n Ot det 20 
400,000 2 500,000 in more than 14 compartments...) 42 0 0 21 0 O owt. OU 
500,000 * 600,000 in not more than 16 Sl aah gis 42 0 0 21 10°10 15 15 0 
500,000 600, ‘000 i in more than 16 compartments .. 48 0 0 24 0 0 18) 30540 
600, ‘000 and above i in not more than 18 compartments ..| 48 0 0 24 0 0 18 0 0 
600, 000 - in more than 18 compartments ... soe fe Oe POO PAE Is 1 20 5 O 
SSS SSS SSS 
As regards Unclassed Vessels the fees for the first survey of Refrigerating Machinery and Appliances 
will be double the amounts in column No. 1. Fees for subsequent surveys will be charged in accordance 
with columns Nos. 2 and 3 as printed. 
SPECIAL PERIODICAL SURVEYS, Nos. 4, 2, and 3, OF TUGS. 
For the Special Periodical Survey of Tugs, when such Surveys are held by the Society’s Exclusive 
Surveyors in Great Britain and Ireland. 


SS. No.1. S.S.No.2. S.S. No. 3. 


£ 4. fp & . 
For Vessels under 100 tons gross : a0 4 0 Dea 
= of 100 and under 200 tons gross 4 0 5 0 0 
a a 200 ‘ 300 - 5 20 6 0 8 0 
e if 300 * 400 3 6 0 8 0 10 O 
Fe o 400 a 500 Ee eget 9 0 12 0 
Special Periodical Surveys of Machinery of Tugs. 
Held at the Special Surveys, Nos. 1, 2, and 3. 
For each Ship under 50 Nominal Horse-Power £4 0 0 
4 of 50 and under 75 m2 50" 0 
4 py |, ; 100 bs 6 00 
_ » 100 sf 150 5 790,40 
= a tt) xs 200 ‘, ay al a) 
| mi »» 200 $s 300 9 0 0 
3800 Nominal Horse-Power and ‘above . 10 0 0 


For Modified Surveys of Petrol, Paraffin and Heavy Oil Engines and their Auxiliaries 50 per cent. 
of the fees in the above scale will be charged. 
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SPECIAL ANNUAL SURVEYS OF BOILERS. 


To be held when and after the Boilers are six years old. 


For each Ship having 1 single ended boilev... = Bee == ace £2 0 0 
And for each additional single ended boiler (including the donkey 

boiler) bo oe fie ae rar Pe nas off i hal (Pt) 

But the fee in no ease to be more than... ve A: “4 LOKNO a0 

For survey of donkey boiler of sailing vessels roc ais es ZrO) 10 


For the survey of press boilers and similar apparatus:—£1 for the first, and 10s. for each 
additional boiler or apparatus. 

In the cases of vessels fitted with double ended boilers, £1 to be added to the above scale for each 
double ended boiler, the maximum fee remaining at £10. 

10. For Surveys for Restoration, Continuation, or the character A in Red, and in eases where the 
caulking of ships is superintended and tested by the Surveyors, a charge will be made according to the 
nature and extent of the services rendered. 

11. All repairs which may be required on the Surveys above referred to, must be performed under 
the superintendence of the Society’s Surveyors. (See also Section 22.) 

12. In all cases where travelling expenses are incurred by the Surveyors in connection with the 
above services, they are to be defrayed by the parties interested in the same. 

Section 30. The class of a vessel is liable to be withheld, or, if already granted, may be 
withdrawn or expunged from the Register Book in the case of non-payment of any fees or expenses 
chargeable on account of such vessel. 

Section 31. Certificates of Classification, signed by the Chairman, Deputy-Chairman, or 
Chairman of the Sub-Committees of Classification, and countersigned by the Secretary, will be granted 
on application. 


FREEBOARD. 


Section 32. Scale of Fees for the Survey for Certificate of approval of Load Line and 
assignment of Freeboard, Renewal Survey and Annual Survey for ships registered in the United 
Kingdom and Northern Ireland. 


CLASSED SHIPS. UNCLASSED SHIPS. 
GROSS TONNAGE. a Se. Sule 
tink of } Renewal of | Annual Issue of iidaivoad of Annual 
Certificate. | Certificate. Survey. Certificate. | Certificate, Survey. 
£ 8. £ i lee & 8. £ s. £ 8 £ 8. 
Under 100 tons ... seen ae oR ane ant) 1 0 6 0 6 0 . -f 
100 tons and under 800 tons 4 0O Te 70 iba (rt) 8 0 17H 
300, -f 500 ,, Go Puen. Be chy Pi cet. oat 11 0 tO eee (i) 
500i, ” 1,000 _,, 8S Ol 2 0 2° 0 a5” 0 iGie()) 2 40 
1,000... «55 ” 1,500 _,, Div aD veile 2-080 2 10 19 +O 19 0 2 10 
1,500, . 2,000 ,, 11 0 3 0 37 2D.) ees) 422" 0 Bi eh 
2,000 __—s, ” 2,500 ,, A fea 3 (COO 25) 740 Zo 60 3.40 
2,500 _s,, 8 3,000 _,, 18 0 3 10 3 10 26) “oTingg? VQ 3 10 
3,000 __,, ‘ 4,000 _,, 14 0 4 0 4 0 ao 1 aren 4 0 
4,000, : 5,000 ,, 1b 4 0 4 0 34 «(0 34 0 4 0 
5,000, 6,000 _,, 16 0 4 0 4 0 hy ee (a ante) 
6,000, ” UU0 ess Ufo, 7h eet} 4 0 40 0 40 0 4 0 
7,000, r 8,000 _,, 18 0 o 9 do aha ngpiiag! solggri7g rae) 
8,000, i 9,000 _,, 19 0 5 0 4 0} 4 O|} 4 O 4 0 
9,000 __,, » 10,000 ,, 20 0 5 0 4 0 49 0 | 49 0 4 0 
10,000 tons and above... = 20 «OO 5 Wale 8) 4 0) | £3 for every | £3 for every 4 0 
Bact additional additional 
Sac : 1,000 tons. | 1,000 tons. 
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VARIATIONS OF STANDARD FEEs. 


(1) Annual Survey carried through in one operation :— 
For every Annual Survey of any ship over 500 tons (classed or unclassed) which is carried through 
in one operation there shall be paid :— 
(a) the standard fee, and 
(b) in addition, a single fee of £1 if, for the purposes of the survey, more than one visit is paid to 
the ship by the Surveyor. 


(2) Annual Survey not carried through in one operation :— 


For every Annual Survey of any ship (classed or unclassed) which is not carried through in one 
operation there shall be paid :— 
(a) the standard fee, 
(b) in addition, a fee of £1 for every partial Annual Survey, and 
(c) for any ship over 500 tons, in addition, a single fee of £1 for every partial Annual Survey in 
respect of which, for the purposes of the partial Annual Survey, more than one visit is paid 
to the ship by the Surveyor. 


(3) Renewal Survey carried out concurrently with a Special Survey for classification purposes :— 
In the case of the survey of a classed ship for renewal of the load line certificate, the fee in 

column 2 shall be paid if the renewal is earried out coneurrently with a Special Survey for classification 

purposes, for which a fee is charged. Otherwise, the fee will be 50 per cent. of that in column 1. 


(4) Issue or renewal survey carried out concurrently with survey for Board of Trade Passenger or 
Passenger and Safety Certificate :— 


Where the survey for the issue or renewal of a load line certificate is carried out by a Board of 
Trade Surveyor concurrently with that for a passenger or passenger and safety certificate, and 
the ship is 

(a) a classed ship—no fee will be charged under column 1 or column 2; 

(b) an unclassed ship—half the fee under column 4 or column 5 shall be charged. 


(5) Annual Survey carried out concurrently with survey for Board of Trade Passenger or Passenger 
and Safety Certificate :— 

Where the annual load line survey is made by a Board of Trade Surveyor at the same time 
as the survey for the issue of a passenger or passenger and safety certificate, no fee will be charged 
under column 3 or column 6. 

(6) Survey where minor alterations have been made to a ship:— 


Where minor alterations have been made to a ship having a load line certificate in force, which 
involve an alteration of the freeboard but do not require a full survey, the fee in column 2 shall be 
paid whether the ship is classed or unclassed. 


(7) Partial survey for issue of a short term certificate :— 


Where for special reasons a partial survey is made and a certificate is issued or renewed for a 
period not exceeding twelve months, one half of the standard fee-appropriate to a full survey shall be 
charged. 


Section 38. Rules for Steel Ships, 15s.; if for Wood Ships and Composite Ships, 5s. 


London, 18th February, 1937. 
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GENERAL REGULATIONS 


RELATING TO THE 


CLASSIFICATION OF STEEL VESSELS. 


1. Classification. (a) General. —Steel vessels built in accordance with the Society’s Rules and 
Regulations, or with alternative arrangements equivalent thereto, will be classed so long as they are 
found upon careful annual and periodical survey to be in a fit and efficient condition for the safe 
conveyance of dry and perishable cargo. 

(4) Class 100A.—This class will be assigned to steel vessels built in accordance with the Society’s 
Rules and Regulations and the scantlings set forth therein for vessels having the maximum draught 
permitted by the dimensions. 


(¢) Class 100A “With Freeboard.”—This class will be assigned to steel vessels built in accordance 
with the Society’s Rules and Regulations and the scantlings set forth therein for vessels having less 
than the maximum draught permitted by the dimensions, or such modification in these scantlings as 
may be approved in any special case by the Committee with the written consent of the owners. 


(q) Class 100A “Carrying Petroleum in Bulk."—This class will be assigned to steel vessels built 
in accordance with the “Rules for the construction of vessels intended to carry petroleum in bulk.” 
Where departures from these Rules are permitted on account of the nature of the cargo and other 
circumstances the class may be suitably modified. A special notation will be added to indicate the 
system of construction adopted. 


(e) Class 100A “For Special Service.”—Vessels in which the seantlings are equivalent to the 
general requirements of the Rules and the special tables for such vessels may be classed 100A, with a 
notation showing the particular service in which they are engaged, as—|Q0A “Dredger.” 

(f) Class A “For Special Service.”—Vessels intended for special services may receive the class A 
without a numeral prefixed, provided the details of the scantlings and arrangements are approved by 
the Committee. Where the vessel is intended for other than river or inland water service the class will 
be—‘ With Freeboard.” 


To the class A will be affixed notations showing the particular services for which the vessels are 
intended, such as “For river services”; “For towing services”; “For Channel services” and “For 
coasting services.” 


In the ease of vessels intended for channel and coasting services, the particular Channel and 
geographical limits of coasting will be defined, e.g., “Bristol Channel”; “Newhaven-Dieppe” and 
“Buenos Aires and Monte Video.” 


(y) Notation for Ice Strengthening :—Where a special notation “Strengthened for Navigation in 
Ice” is desired, additional strengthening is to be fitted in accordance with Section 40. 


(4) Equivalent Arrangements.—Deviations from the Rules will be allowed provided they are 
submitted to the Committee and considered by them to be equivalent to the requirements of the Rules. 


The builder shall obtain the owner’s sanction to such deviations when the Committee deem it to be 
necessary. 


2. Submission of Plans.—Where it is intended to build vessels for classification in the 
Register Book, plans of midship section and profile with deck and other plans showing the proposed 
dimensions, scantlings and arrangements, are to be submitted by the Builders through the local 
Surveyors for the approval of the Committee. 
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8. Proper Loading of Vessels.—The seantlings and arrangements given in the Rules are 
not framed to provide for any special concentration of loading, and if such is proposed to be adopted 
the Committee may require additional strengthening to be fitted. 

Where an owner desires the Committee to make provision for exceptional ballast or loaded 
conditions, arrangements should be made so that the necessary particulars be given on the plans 
when these are submitted for approval. 


4. Special Survey during Construction.—Vessels intended for classification in the Register 
Book are to be built under the Society’s Special Survey and vessels so built will be entitled to the 
distinctive mark *K in the Register Book. 

During the progress of construction, from the laying of the keel to the completion of a vessel, it 
is the duty of the Surveyors to examine the material and workmanship in order to ensure that the 
requirements of the Rules and the approved plans are satisfactorily carried out. The Surveyors are 
required to point out as early as possible anything that is objectionable, or that is not in accordance 
with the Ruies or with the plans approved by the Committee for the particular vessel. 


5. Equipment.—The figure 1 placed after the character assigned to a vessel indicates that the 
anchors, cables, and hawsers of a vessel are in good and efficient condition and are in accordance with 
the requirements of the Rules. 

In the case of vessels classed “For Special Services,” the figure 1 indicates that the equipment is 
considered by the Committee to be sufficient for the particular service in which the vessel is to be 
engaged. % 

In eases in which the requirements of the Rules as to equipment have not been complied with, or 
in which the equipment is found to be insufficient in quantity or defective in quality, a line will be 
inserted in place of the figure 1, thus 100A-. 

6. Main and Auxiliary Engines and Boilers. Genera/.—The main and auxiliary engines 
and boilers of vessels intended for classification, or already classed, in the Register Book, are to be 
constructed under the Society’s Special Survey. Appropriate records will be made in the Register 
Book in red, such as *XLMC6,39 (Lloyd’s Machinery Certificate, June, 1939), or "NE&B6,39 (New 
Engines and Boilers, June, 1939), or *NE6,39, or **NB6,39. 


7. Novel Forms of Construction.—Where the proposed construction of a vessel or of the 
engines or boilers is novel in design or involves the use of unusual material, and where experience has 
not sufficiently justified the principle or mode of application involved, the notation “Experimental” 
will be inserted under the class of the vessel in the Register Book, where the Committee consider such 
a course is desirable. 

If, in the opinion of the Committee, the engines or boilers are so inefficient as to imperil the 
vessel’s safety, no class will be assigned to the vessel. 


8. Date of Build.—The date of completion of the Special Survey of vessels built under the 
Society’s inspection will be taken as the date of build. 


9. Vessels not built under Survey.—The requirements of the Committee for the classification 
of vessels which have not been built under the Society’s Survey are set forth in the Rules. 


10. Periodical Special Surveys. («) General.—To entitle steel vessels to retain the characters 
assigned to them in the Register Book, they are required to be subjected to the Periodical Special 
Surveys, designated No. 1, No. 2, and No. 3, in accordance with the requirements of the Rules. These 
surveys become due at 4 years, 8 years, and 12 years respectively from the date of build, and 
subsequently at the expiration of like periods from the date of the previous Special Survey No. 3 
as recorded in the Register Book.* 


* Vessels built prior to 1923 and classed A ‘‘For Special Service’’ will be due for Special Survey at a period of four years 
from the date of the previous Special Survey, until the next Special Survey No. 3 is held. 
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In any ease in which a vessel upon completion is not immediately put into commission, but is laid 
up for a period, the Committee, upon application by the owner, prior to the vessel’s proceeding to 
sea, may direct an examination of the vessel to be made in dry dock by the Society’s Surveyors, and if 
as the result of such survey the vessel as regards hull, engines, boilers and equipment (ineluding boats) 
be reported in all respects free from deterioration, the periodical surveys shall become due at periods 
of 4, 8, and 12 years respectively from the date of such examination. 


Should a vessel at any time be submitted to Special Survey No. 3 before this becomes due, the 
Special Surveys subsequently required will be Nos. 1, 2, and 8 at 4 years, 8 years, and 12 years 
respectively from the date of such Special Survey No. 3 as recorded in the Register Book. 


(b) Surveys held in anticipation.—In eases in which it may suit the convenience of the owners, 
the Special Surveys Nos. 1 and 2 may be held at any time within 12 months previous to the dates at 
which they severally become due, and the Special Survey No. 3 may be held at any time before the 
date at which it becomes due. 


(c) Period allowed for completion of Surveys.—In eases where it is inconvenient for owners to 
fulfil all the requirements of any of the Periodical Special Surveys at the prescribed time, part only of 
the survey need then be carried out, provided the remainder of the survey be completed within twelve 
months from the date at which it became due. When a Special Survey is only partly held, the 
Surveyors must give the owners, or their agents, written notice of the parts not surveyed, and report 
the facts to the Committee. 


(d) In the ease of vessels carrying petroleum in bulk, the Committee will be prepared, at the 
request of the owner, to sanction the examination and testing of the oil compartments so that all 
the compartments are examined and tested every four years and that the period which elapses 
between consecutive examinations and testing of each compartment shall not exceed four years. 


In such cases the certificate of classification will be endorsed “Progressive Survey of Oil Tanks” 
and this notation will also be printed in the Register Book. 

The date of survey recorded in the Register Book will be the date on which the principal part 
of the requirements for Special Periodical Surveys is complied with. 


(e) Occasional Surveys.—All vessels are subject to Annual, or Occasional Surveys when practicable. 
The requirements in respect of such surveys are set forth in the Rules. 


(f) Record of Periodical Special Surveys in Register Book.—Vessels which have satisfactorily 
passed any of the Periodical Special Surveys will have notations made against their names in the 
Register Book indicating the survey and the date at which it was held thus :—ssNo.1-19, ssNo.2-28, 
ssNo.38-6,27, 2ndssNo.3-6,39. Where Special Surveys are not completely carried out at one time, the 
date of Special Survey recorded in the Register Book will be the date of the survey at which the 
principal part of the requirements is complied with. 


(g) Main and Auxiliary Engines and Boilers. —The main and auxiliary engines and boilers are 
to be submitted to periodical survey as required by the Rules. 


11. Survey of Repairs.—aAll repairs of vessels, engines and boilers that may be required in 
order that the vessels may retain their character in the Register Book, must be carried out under the 
inspection and to the satisfaction of the Society’s Surveyor when one is stationed in the district. When 
such repairs are effected at a port where there is no Surveyor to this Society, the vessel must be 
surveyed by one of the Society’s Surveyors at the earliest opportunity. 
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When the Surveyors consider repairs necessary, they are respectfully to communicate their 
recommendations in writing to the owner, master, or agent; and, if such repairs be not undertaken 
within a reasonable time, a report is to be made as soon as possible to the Committee. 


12. Notice of Surveys.—The Society’s Surveyors are required to attend for the purpose of 
holding surveys in their district, but the duty of giving notice when the attendance of the Surveyors is 
required to carry out Periodical Special Surveys or to supervise repairs, rests with the owners, masters, 
or agents. If such notice is not given, and the requisite surveys are not carried out, the characters 
of vessels are liable to be expunged from the Register Book. 

18. Appeal from Surveyor’s Recommendations.—Interested parties, considering the 
recommendations of the Society’s Surveyors, as to the construction or repair of a vessel, to be in any 
ease unnecessary or unreasonable, are entitled to appeal to the Committee, who will direct a special 
survey to be held; but should the opinion of the Surveyor be confirmed by the Committee, the expense 
of such special survey is to be paid by the party appealing. 

14. Certificates of Class. («) General. —Certificates of first entry of classification and certifi- 
cates of character upon subsequent completed surveys on vessels, engines, and boilers, signed by the 
Chairman, the Deputy-Chairman, or the Chairman of the Sub-Committees of Classification, and 
countersigned by the Secretary, will be granted on application. 

(b) Provisional Certificates.—If the hull of a vessel has been built in accordance with the Rules, 
and a satisfactory report has been received from the Society’s Surveyors, a provisional certificate will be 
issued, if desired, stating the class to which the vessel will be entitled when the engines and boilers 
have been fitted on board in accordance with the Rules, and the Committee’s requirements otherwise 
complied with. 


15. Reconsideration of Class.—If, upon survey of any vessel, a material reduction is found to 
have taken place in the thickness of the plating and angles, the classification of the vessel will be 
reconsidered by the Committee. In every case in which the class assigned to a vessel is proposed to be 
reduced, notice is to be given in writing to the owner, master, or agent, with an intimation that if the 
reduction be objected to, the Committee will be ready to direct a special survey, if the owner, master, 
or agent agrees to pay the expenses attending the same, provided on the same special survey there shall 
appear sufficient ground for the proposed reduction of Class. 


16. Withdrawal of Class. (« Non-Compliance with Rules,—When the Rules as regards 
surveys on the hull, engines or boilers of a steam or motor vessel, or on the hull, masts, spars, or 
rigging of a sailing vessel have not been complied with, so that the vessel is not entitled to retain her 
class in the Register Book, the character will be expunged with a red line, under which the date of such 
withdrawal will be recorded. 

(0) Reported defects,—When it is found from reported defects in the hull, engines or boilers of a 
steam or motor vessel, or in the hull, masts, spars, or rigging of a sailing vessel, that the vessel is not 
entitled to retain her class in the Register Book, the character will be expunged with a black line, 
under which the date of such withdrawal will be recorded. 

(c) Owner's request.—When the class of a vessel is withdrawn from the Register Book by the 
Committee in consequence of a request from the owner, this will be indicated by the insertion of three 
dots (...) in the Register Book. 

(d) Infringement of freeboard conditions. —Where any vessel proceeds to sea with a less freeboard 
than that approved by the Committee, or where the freeboard mark is placed higher on the vessel’s 
sides than the position assigned by the Committee, the vessel’s class will be liable to be expunged from 
the Register Book. 
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PERIODICAL SURVEYS OF STEEL VESSELS. 


SPECIAL SURVEY No. 1. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock, or on a slipway; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom the limber boards and ceiling equal to not less than two 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 
Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges 
are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be removed 
as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow of these 
parts being properly examined. 


4, The framing and both surfaces of shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots, and the shell 
plating in way of the openings. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating or 
chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom a sufficient amount of ceiling is to be removed to enable the 
condition of the tank top to be ascertained, and if it is found that the plating is free from dirt and 
rust, the removal of the remainder of the ceiling may, in the ease of the First Special Survey, be 
dispensed with. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet above the inner bottom. Double bottom compartments, which are used for the 
carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their watertightness is 
to be tested by a head of water not less than 8 feet above the erown of the tank. 


All water ballast tanks are to be cleaned out to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. 


All peak tanks, deep tanks and bunkers specially constructed for carrying oil fuel are to be 
examined internally and are to be tested by a head of water equal to 30 per cent. of the depth of the 
tank, or 8 feet, whichever is the greater, provided the tanks are fitted with overflows or other means to 
prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 


Cc 
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In the case of motor and other vessels burning oil fuel and carrying it in the double bottom and 
other tanks, upon the occasion of the First Special Survey No. 1 these tanks, with the exception of 
the fore and aft peak tanks, need not be examined internally, provided upon a general external 
examination of the tanks the Surveyor finds their condition to be satisfactory. In these cases the 
tanks are to be tested by a head of water of not less height than that stated in the preceding paragraph. 

8. When a deck originally required to be 3 inches thick is worn to 24 inches, 24 inches to 2 inches, 
it is to be renewed. If, however, such deck is found on survey to be in good condition the case will, 
upon application, receive the consideration of the Committee. 


9. The masts, spars, rigging, anchors, and general equipment of steam and sailing vessels are to 
be examined and either found, or placed, in good and efficient condition. 

10. The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 

The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 

11. The rudder, quadrant, tiller, steering gear, engine, and its connections and telemotor gear 
are to be examined. 

Special attention is to be paid to the examination of all parts of rod and chain gears. All pins 
are to be examined and the chain is to be cleaned and examined for wear and tear. Any length of 
chain so worn that its mean diameter at its most worn part is reduced to the size of the Table, as 
given in the Rules for Annual or Occasional Surveys, is to be renewed. 

The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in a good and workable condition. 

All replacements of chains are to be subjected, under the Society’s supervision, to the proof 
tests as set forth for short link cables in Section 44 of the Rules for Quality and Testing of Materials, 
and the certificates are to be produced. It is recommended that, in addition, the breaking test as 
required in Section 14 mentioned above should also be applied to these chains, and that the tests be 
made at a proving establishment recognised by the Committee. 

It is recommended that repaired chains be tested by the repairers and a certificate to that effect 
be produced. 

It is recommended that a set of spares as required by Section 33, clause 5 of the Rules be provided. 

12. The windlass, pumps, sluice valves, watertight doors, and air and sounding pipes are to be 
carefully examined. 

The Surveyor is to see that doubling plates are fitted under all sounding pipes. 

13. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, it will be sufficient at the first Special Survey No. 1 to remove the limbers and hatches to enable 
the plating to be examined. 

14. The freeboard recorded in the Register Book is to be verified. 


15. The main and auxiliary engines and boilers and electrical equipment are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers and electrical equipment see 
page 25. 
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Second and Subsequent Surveys No. 1. 


1. All the requirements of Special Survey No. 1 are to be complied with. 


2. In vessels having double bottoms, the inner bottom plating is to be examined and to enable this 
to be done the close ceiling is to be removed, but if it is found after removal of portions of the 
ceiling that the steel work is in good condition, free from rust, and coated, the removal of the whole 
may be dispensed with. In vessels having single bottoms, a sufficient amount of ceiling is to be 
removed to enable the structure below the ceiling to be examined. 

In insulated holds, the limbers and hatches are to be removed and enough insulation is to be 
removed to admit of the framing and plating being examined. 


3. All the double bottom tanks are to be examined internally. 


4. The plating in way of the sidelights is to be examined, and if the Surveyor deems it necessary, 
he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 


5. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working condition. If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


6. The chain locker is to be examined internally. 


7. All mast and bowsprit wedging is to be removed, except where the plating of masts or bow- 
sprits is doubled in way of the wedging. 


SPECIAL SURVEY No. 2. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom, the limber boards and ceiling equal to not less than three 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 

Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the 
bilges are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be 
removed as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow 
of these parts being properly examined. 


4. The framing and both surfaces of the shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots and the 
shell plating in way of the openings. 


5. In eases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating 
or chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom, an additional amount of ceiling is to be removed to enable 
the condition of the inner bottom plating, stanchion feet, and the bottom plating of bulkheads and 
tunnel sides to be examined. If the Surveyor deems it necessary, the whole of the ceiling is to be 
removed, 
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7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet above the inner bottom. Double bottom compartments which are used for the 
carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 

Where peak tanks or other deep tanks for carrying water ballast are fitted, their water-tightness 
to be tested by a head of water not less than 8 feet above the crown of the tank. 


All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. 

All peak tanks, deep tanks and bunkers specially constructed for carrying oil fuel, are to be 
examined internally and are to be tested by a head of water equal to 30 per cent. of the depth of the 
tank, or 8 feet, whichever is the greater, provided the tanks are fitted with overflows or other means to 
prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 


8. The plating in way of the sidelights is to be examined, and if the Surveyor deems it necessary 
he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 


9. When a deck originally required to be 3 inches thick is worn to 24 inches, 2$ inches to 
2 inches, it is to be renewed. If, however, such deck is found on survey to be in good condition, the 
ease will, upon application, receive the consideration of the Committee, 


10. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working condition. If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


_ 11. The chain locker is to be examined internally. 
12. The masts, spars, rigging and general equipment are to be examined and either found, or 
placed, in good and efficient condition. 
13. The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


14, The rudder, quadrant, tiller, steering gear, engine, and its connections and telemotor gear 
are to be examined. 


Special attention is to be paid to the examination of all parts of rod and chain gears. All pins 
are to be examined and the chain is to be cleaned and examined for wear and tear. Any length of 
chain so worn that its mean diameter at its most worn part is reduced to the size in the Table, as 
given in the Rules for Annual or Occasional Surveys, is to be renewed. 


The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in good and workable condition. 


All replacements of chains are to be subjected, under the Society’s supervision, to the proof 
tests as set forth for short link cables in Section 44 of the Rules for Quality and Testing of Materials, 
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and the certificates are to be produced. It is recommended that, in addition, the breaking test as 
required in Section 14 mentioned above should also be applied to these chains, and that the tests be 
made at a proving establishment recognised by the Committee. 


It is recommended that repaired chains be tested by the repairers and a certificate to that 
effect be produced. 


It is recommended that a set of spares as required by Section 38, clause 5 of the Rules be 
provided. 

15. The windlass, pumps, sluice valves, watertight doors, and air and sounding pipes are to be 
carefully examined. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


16. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, it 
will be sufficient at the first Special Survey No. 2 to remove the limbers and hatches to enable the 
plating to be examined. 


17. The Freeboard recorded in the Register Book is to be verified. 


18. The main and auxiliary engines and boilers and electrical equipment are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers and electrical equipment see 
page 20. 


Second and Subsequent Special Surveys No. 2. 
1. All the requirements of Special Survey No. 2 are to be complied with. 


2. In vessels having double bottoms, the inner bottom plating is to be examined and to enable this 
to be done the close ceiling is to be removed, but if it is found after removal of portions of the 
ceiling that the steel work is in good condition, free from rust, and coated, the removal of the whole 
may be dispensed with. In vessels having single bottoms, a sufficient amount of ceiling is to be 
removed to enable the structure below the ceiling to be examined. 


In insulated holds the limbers and hatches are to be lifted, and enough insulation is to be removed 
to admit of the framing and plating being examined. 


3. All mast and bowsprit wedging is to be removed, except where the plating of masts or bowsprits 
is doubled in way of the wedging. 


SPECIAL SURVEY No. 8. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway; proper 
stages are to be made, and the holds and peaks are to be cleared for examination, 


2. The steel work is to be exposed for examination and the rust removed, and, to enable this to 
be done, the close and spar ceiling, casings of pipes, and sufficient lining in way of sidelights are to 
be removed. If it is found, after removal of portions of the close ceiling, that the steel work is in 
good condition, free from rust, and coated, the removal of the whole may be dispensed with. 


The cement chocks at the vessel’s sides are to be examined, and portions removed, in order that 
the condition of the structure in way thereof may be ascertained. 
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Special attention is to be given to the examination of the ash shoots and the shell plating in 
way of the openings. 
The surfaces are to be re-coated where considered necessary by the Surveyors. 


3. The coal bunkers of steam vessels are to be cleared for examination, and the ceiling is to be 
removed. The bilges and limbers all fore and aft are to be cleaned out, so as to allow of these parts 
being properly examined. 

4. In eases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating 
or chipping, and found sound and adhering satisfactorily to the steel. 


5. If the Surveyor deems it necessary, he may require holes to be drilled in any portion of the 
structure where signs of wastage are evident, in order to ascertain the thickness of the material. 


6. Any parts of the structure which are found defective or materially less in substance than is 
required by the Rules are to be removed and replaced with proper materials, equal in substance and 
quality to that used in the original construction of the vessel. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
ease less than 8 feet above the inner bottom. Double bottom compartments which are used for the 
carriage of oil fuel are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 

Where peak tanks or other deep tanks for carrying water ballast are fitted, their water-tightness 
is to be tested by a head of water not less than 8 feet above the crown of the tank. 


All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. All peak tanks, deep tanks and bunkers 
specially constructed for carrying oil fuel are to be examined internally and are to be tested by a head 
of water equal to 30 per cent. of the depth of the tank, or 8 feet, whichever is the greater, provided the 
tanks are fitted with overflows or other means to prevent a greater pressure than indicated above. 
Where the tanks are not fitted with overflows or other similar devices, they must be tested by a head 
sufficient to give the maximum pressure which can be experienced in practice. 


8. When a deck originally required to be 3 inches thick is worn to 24 inches, 2} inches to 2 inches, 
it is to be renewed. If, however, such deck is found on survey to be in good condition, the case 
will, upon application, receive the consideration of the Committee. 


9. The chain eables. are to be ranged for inspection, and the anchors and chains are to be 
examined and placed in good working condition. If any length of chain cable is found to be reduced 
in mean diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


10. The chain locker is to be examined internally. 

11. The masts, spars, rigging, and general equipment of steam and sailing vessels must be 
examined and either found, or placed, in good and efficient condition. All mast and bowsprit wedging 
is to be removed, whether the plating of iron or steel masts or bowsprits is doubled or not. 

In sailing vessels, the standing rigging is to be lifted, and the service and parcelling stripped off the 
nips, bends, and splices for examination ; if, however, the rigging has been recently fitted, particulars of 
the cases are to be submitted for the consideration of the Committee. The bobstay pins, the deadeyes 
and rigging screws to the whole of the standing rigging, also all bolts or pins and fittings are to be 
carefully examined. 
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12. The hatch covers and supports throughout are to be examined in position at the hatchways 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


13, The rudder, quadrant, tiller, steering gear, engine, and its connections and telemotor gear 
are to be examined. 


Special attention is to be paid to the examination of all parts of rod and chain gears. All 
pins are to be examined and the chain is to be cleaned and examined for wear and tear. Any length 
of chain so worn that its mean diameter at its most worn part is reduced to the size in the Table, 
as given in the Rules for Annual or Occasional Surveys, is to be renewed. 


The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in good and workable condition. 


All replacements of chains are to be subjected, under the Society’s supervision, to the proof tests 
as set forth for short link cables in Section 14 of the Rules for Quality and Testing of Materials, and 
the certificates are to be produced. It is recommended that, in addition, the breaking test as 
required in Section 14 mentioned above should also be applied to these chains, and that the tests be 
made at a proving establishment recognised by the Committee. 


It is recommended that repaired chains be tested by the repairers and a certificate to that 
effect be produced. 


It is recommended that a set of spares as required by Section 33, clause 5 of the Rules be 
provided. 


14. The windlass, pumps, sluice valves, watertight doors, and air and sounding pipes are to 
be carefully examined. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


15. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and enough insulation is to be removed in each of the chambers 
to admit of the framing and plating being exposed to satisfy the Surveyors of their general condition. 


16. The freeboard recorded in the Register Book is to be verified. 


17. The main and auxiliary engines and boilers and electrical equipment are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers and electrical equipment see 
page 25. 


Second and Subsequent Special Surveys No. 3. 
1. All the requirements of Special Survey No. 3 are to be complied with. 


2. In steamers, the inside of the bunkers, and the parts in way of the boilers, are to receive the 
Surveyor’s particular attention, in view of the special liability of these parts to deterioration. 
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3. The shell plating is to be drilled at such parts as the Surveyors may consider necessary to 
satisfy themselves as to the thickness. The number of holes drilled on each side of the vessel is to be 
in no ease less than three in each ‘strake of plating not covered with cement, the holes being drilled 
about amidships, and in the vicinity of the peak bulkheads. All paint as well as rust is to be entirely 
removed before the plates are gauged, and the actual thicknesses at all parts drilled are to be stated on a 
sketch which is to accompany the Surveyors’ report. 


The plating in way of cement in the bottom need not be drilled, provided the cement is found to be 
adhering satisfactorily to the plating, and the Surveyors consider drilling at this part unnecessary. 


4. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and additional insulation is to be removed in each of the 
chambers to admit of the framing and plating being exposed to satisfy the Surveyors of the general 
condition of the same, and to enable the shell plating to be drilled as required by the Rules. 


5. In eases in which a Second Special Survey No. 3 is held on a vessel before she is 24 years old, 
the drilling of the outside plating referred to in clause 3 may be postponed until she reaches that age; 
but, until the requirements as to drilling have been fully complied with, the Survey in such eases will 
be described in the Register Book as Special Survey No. 3. 


6. In eases in which the requirements of the Second Special Survey No. 3 are fully complied with 
before a vessel is 24 years old, the fact will be noted in the Register Book. Such notation, however, 
will not exempt a vessel from compliance with the requirements of the Survey as regards drilling when 
she is 24 years old, or at the first Special Survey held after that time, unless the drilling has been done 
at the previous Special Survey. 


PERIODICAL SURVEYS OF MAIN AND AUXILIARY ENGINES 
AND BOILERS, ELECTRICAL EQUIPMENT AND EXHAUST STEAM 
TURBINES CONNECTED TO THE MAIN SHAFTING OF STEAM 


ENGINES AND BOILERS OF STEAM VESSELS. 

1. The machinery and boilers of all steam ships and the donkey boilers of sailing vessels are 
to be surveyed annually if practicable, and in addition are to be submitted to a Special Survey upon the 
occasions of the vessels undergoing the Special Periodical Surveys Nos. 1, 2 and 3, prescribed in the 
Rules, unless the machinery and boilers have been specially surveyed within a period of twelve months. 


2. At these Special Surveys, and on other occasions if deemed necessary by the Surveyors, the 
propeller, stern-bush, sea connections, and their fastenings, are to be examined while the vessel is 
in dry dock. 

3. The screw shaft is to be drawn at intervals of not more than three years in the cases of 
shafts fitted with continuous liners, and of shafts fitted with approved glands, or other approved 
appliances, at their after ends to permit of them being efficiently lubricated. In the cases of other 
serew shafts, they should be drawn at intervals of not more than two years. (On the application 
of owners, the Committee will be prepared to give consideration to the cireumstances of any 
special case.) 

4. (a) The cylinders, pistons, slide valves and crank shafts of reciprocating engines, and the 
blading, rotor shafts, and rotors as far as practicable, of turbine engines, together with thrust and 
intermediate shafts, pumps and condensers, are to be examined, and if necessary the condenser is to 
be tested. Where reduction gears are fitted, the shafts, shaft bearings, and teeth of the gears are to 
be examined. 

(b) Where exhaust steam turbines are connected to the main shafting of steam reciprocating 
engines, through reduction gearing and hydraulic clutches or other mechanical means, or electric 
motors, the turbines, gearing and clutches of electric motors are to be examined as far as practicable. 
If found to be satisfactory, they need not be dismantled. 

Where the power of the turbine is transmitted through a hollow gear wheel shaft attached to 
the main shafting by means of a coned coupling, the coned end of the internal driving shaft is to be 
exposed and the shaft to be examined as far as practicable. 

These requirements will also apply to exhaust steam turbines, and other appliances driven by 
them, which are used in conjunction with the main engines. 

5. The valves, cocks, pipes and strainers of the pumping arrangements are to be examined. 


6. The boilers and superheaters are to be examined internally and externally, and if deemed 
necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by hydraulic 
pressure; the safe working pressure is to be determined by their actual condition. 

7. The steam pipes and the principal boiler mountings are to be examined and the safety 
valves set to the safe working pressure. 
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8. At the First Special Survey No. 2 and at each subsequent Special Survey, a selected 
number of main steam pipes, also of auxiliary steam pipes over 3 inches bore, made of iron, steel 
or solid drawn copper, supplying steam for essential services at sea, are to be removed for 
examination and tested by hydraulic pressure to double the working pressure. 

Alternatively, all steam pipes as described above are to be tested in place to double the 
working pressure. In either case, sufficient lagging is to be removed at the discretion of the 
Surveyor to facilitate examination and hammer testing. 

Copper steam pipes as described above, but having a brazed longitudinal joint, are to be 
entirely stripped and tested to double the working pressure at each Special Survey. 


9. The electrical equipment is to be examined, as detailed on page 29. 


10. If satisfactory, these Surveys will be, recorded in the Register Book thus :—“ LMC6,39 ” 
in red or “ B&MS6,39 ” in red. 


11. “LMC” (Lioyp’s Macuinery CERTIFICATE) denotes that the machinery and boilers are fitted 
in accordance with the Rules; and when followed by a date, indicates that they were found at that 
| time to be in good condition. “MS” with a date denotes that the engines at that time were found 
| upon inspection to be in good condition. “BS” with a date denotes that the boilers were found upon 
inspection at that time to be in good condition. 


12. “B&MS” (Borers aND MACHINERY SURVEYED), with a date, denotes that the boilers and 
| machinery, though not fitted strictly in accordance with the Rules, were found upon inspection at 
that time to be in good condition. 
| | 13. In the event of either the machinery or boilers appearing to be impaired to such an extent 
as to render it desirable that either or both be specially surveyed within the periods prescribed 
| above, a Certificate for either machinery or boilers for a limited period will be granted according to 
the nature of the case. 


BOILERS (INCLUDING PRESS BOILERS). 
"1. Water tube boilers are to be specially surveyed annually. 


2. The boilers of all vessels are to be specially surveyed upon the occasion of the vessel undergoing 
the First Special Survey No. 1, also when six years old, and subsequently they are to be specially 
surveyed annually. 

3. Press boilers and similar apparatus in floating whale-oil factories are to be specially surveyed 
when four and six years old, and subsequently they are to be specially surveyed annually. 

4. At these surveys the boilers and superheaters are to be examined internally and externally, and 


if deemed necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by 
hydraulic pressure; the safe working pressure is to be determined by their actual condition. 


5. The principal boiler mountings are to be examined, and the safety valves set to the safe 
working pressure. 

6. If satisfactory these surveys will be recorded in the Register Book thus :—‘BS6,39” in red, 
“DBS6,39” in red, and “Pr.BS6,39” in red respectively. 

7. “BS” (Borers SurvEyED) or “DBS” (Donkey BorLer SuRVEYED), or “Pr.BS” (Press Borers 
SurvEYED) with a date, denotes that the boilers were found upon inspection at that time to be in 
good condition. 

8. In the event of the boilers appearing to be impaired to such an extent as to render it desirable 
that they be specially surveyed within the periods prescribed above, a Certificate for a limited period 
will be granted according to the nature of the ease. 
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PETROL, PARAFFIN, AND HEAVY OIL ENGINES AND THEIR AUXILIARIES. 


1. (a) In the cases of vessels propelled by petrol, paraffin, and heavy oil engines a complete 
survey of the machinery, as detailed in clause 2, is to be held upon the occasions of the vessels 
undergoing the Special Periodical Surveys Nos. 1, 2 and 3, prescribed in the Rules (see pages 17 to 24), 
unless the machinery has been thus surveyed within a period of twelve months. 


(b) At each intervening period of two years a modified survey of the machinery, as detailed in 
clause 3, is to be held. 


2. Complete Periodical Survey.—The complete periodical survey required in clause 4, paragraph (a), 
will consist of the following :— 


(a) The main engines and their auxiliaries are to be examined throughout, viz., all cylinders, 
pistons, valves and valve gears, connecting rods and their top and bottom end brasses, crossheads, 
guides, pumps, clutches, reversing gears, crank, thrust and intermediate shafts, propeller, stern bush, 
sea connections and their fastenings. 


(b) If compressed air is employed, the cylinders, pistons and valves of the compressors are to be 
examined. The air receivers are to be examined internally if possible, and, together with the air 
pressure pipes, are to be cleaned internally, if necessary, by means of steam, or otherwise. If the air 
receivers cannot be examined internally, they are to be tested by hydraulic pressure to twice the 
working pressure, attention being specially given in the case of welded receivers to the end and 
longitudinal joints. 


(c) If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 


(d) Where reduction gears are fitted, the shafts, shaft bearings and teeth of the gears are to be 
examined. 


(e) Separate fuel storage tanks and daily service tanks, their fittings and connections are to be 
examined and, if deemed necessary by the Surveyor, the tanks are to be tested to the same pressure as 
specified for new tanks. 


(f) The valves, cocks, pipes and strainers of the pumping arrangements are to be examined. 


(g) In cases where steam is used for essential services at sea, the condenser, air, circulating 
and feed pumps are to be examined and the steam pipes examined and tested in accordance with 
the Rules for the Periodical Surveys of Engines and Boilers of Steam Vessels. 


(h) The electrical equipment is to be examined, as detailed on page 29. 


(i) The maneuvring of the engines is to be tested under working conditions. 


3. Modified Survey.—The modified survey required in clause 4, paragraph (b), will consist of the 
following, viz. :— 


(a) The parts of the engines which the engineers of the vessel open up for adjustment and 
overhaul should be examined and reported upon. The survey is to include, for each main engine, the 
examination of at least two pistons, with their cylinders, covers and valves, connecting rods and their 
top and bottom end brasses, two of the main crank shaft journals and bearings, and one of the 
intermediate shaft bearings. If these are all satisfactory, their condition may be taken as representing 
that of the other similar parts. 
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In the case of main engines having less than four cylinders, one of each of the parts aforementioned 
will be considered sufficient if found satisfactory. 


Where petrol, paraffin, and heavy oil engines are fitted for driving auxiliary machinery, a similar 
course is to be adopted, but in this ease one of each of the parts aforementioned of each engine will be 
sufficient, if found to be satisfactory. 


(b) The valve gears are to be examined, as far as practicable. If found to be satisfactory, they 
need not be dismantled. 


(c) The pumps, air compressors and clutches (where fitted), and reversing gears, are to be 
examined as far as practicable. If found to be satisfactory, they need not be dismantled. 


(d) If compressed air is employed, the air receivers are to be examined internally if possible, 
and, together with the air pressure pipes, are to be cleaned internally, if necessary, by means of steam, 
or otherwise. 


(e) If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 


(f) Separate fuel storage tanks and daily service tanks, their fittings and connections, are to be 
examined externally, and, if deemed necessary by the Surveyor, the tanks are to be tested to the same 
pressure as specified for new tanks. 


(g) If the examination reveals any defects, the Surveyor should recommend such further opening 
up as he may consider to be necessary. 


4. Screw Shaft.—The screw. shaft is to be drawn at intervals of not more than three years in the 
eases of shafts fitted with continuous liners, and of shafts fitted with approved glands, or other 
approved appliances, at their after ends to permit of them being efficiently lubricated. In the cases 
of other screw shafts, they should be drawn at intervals of not more than two years. (On the 
application of owners, the Committee will be prepared to give consideration to the circumstances 
of any special case.) 


5. Record of Survey.—If the various parts mentioned in clauses 2 or 3 are found to be in a 
satisfactory condition, and the Surveyor finds that the machinery generally is in good order, he should 
recommend the vessel to have a fresh record of LMC, or LMC(M) as the case may be. 


In the event of either the main or auxiliary machinery appearing to be impaired to such an 
extent as to render it desirable that either or both be specially surveyed within the periods 
prescribed above, a certificate for a limited period will be granted according to the nature of 
the case. 


6. Continuous Surveys.—In the case of motorships fitted with heavy oil engines, if arrangements 
be made to open up the various parts of the machinery in regular rotation from time to time, so that 
the Society’s Surveyors may examine the whole of the machinery every four years, the Rule require- 
ments, both for modified and complete periodical surveys, will be complied with if such a procedure 
be adopted. 

When the full requirements of the complete periodical survey have been complied with, a record 
of LMC (CS) (with date), (Lloyd’s Machinery Certificate, Continuous Survey) will be assigned in 
the Register Book, the date being that of the completion of a cycle of the continuous survey. 
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ELECTRICAL EQUIPMENT. 


1. On the occasions of vessels undergoing the special surveys Nos. 1, 2 and 3 prescribed in the 
Rules, the electrical equipment is to be examined. 


2. (a) Where the electrical equipment is for lighting purposes only, the installations are to be 
generally examined and tested under working conditions. 


(b) The fittings on all main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 


(c) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismantling is deemed to be necessary as the result of tests and observation. 


(d) A test is to be made on generators, cables, heaters, fittings, ete., and the insulation resistance 
is to be not less than 100,000 ohms. 


3. (a) Where the electric generators are also used for supplying power for driving auxiliary 
machinery, steering gear, windlass or refrigerating machinery, the prime movers are to be opened out 
for examination in accordance with the Rules for the survey of Machinery set forth on pages 19 to 22 
of the Rules. 


(b) The generators and all motors driving essential auxiliary machinery are to be examined as 
far as practicable. 


(c) All fittings on main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 


(d) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismantling is deemed to be necessary as the result of tests and observation. 


(e) A test is to be made on generators, motors, cables and other apparatus, heaters, fittings, etc., 
and the insulation resistance is to be not less than 100,000 ohms. 


(f) All generators are to be run in turn or simultaneously; all main switches and current 
breakers are to be operated, and all lamps, heaters, motors and other appliances run, though not 
necessarily under full load or simultaneously. 


ANNUAL OR OCCASIONAL SURVEYS OF STEEL VESSELS, 


1, At annual, or occasional surveys, vessels are to be examined generally as far as possible. 


2. When a vessel is placed in dry dock, or on a slipway, the Society’s Surveyors at the port are to 
avail themselves of the opportunity to examine the bottom of the vessel, and to examine the vessel 
throughout, as far as practicable, in order to satisfy themselves generally as to her condition. 


3. Special attention should be given to the examination of the ash shoots and the shell plating in 
way of the openings, and to the condition of the hatchways, ventilators, and other openings in 
the deck. 
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4, Rod and chain steering gears are to be surveyed annually when special attention is to be 
paid to the examination of all parts of the gear. All pins are to be examined and the chain in the 
vicinity of the blocks is to be cledned and examined for wear and tear. Any length of chain so 
worn that its mean diameter at its most worn part is reduced to the size given in the following Table 
is to be renewed. 


j } 
Original mer a Original ee ae a | Original pepe tee va | 
Diameter of Renewal of Diameter of Renewal of Diameter of Renewalof | 
Chain. Chain. Chain. Chain. Chain. Chain. | 
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The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in good and workable condition. 


All replacements of chains are to be subjected, under the Society’s supervision, to the proof 
tests as set forth for short link cables in Section 14 of the Rules for Quality and Testing of Materials, 
and the certificates are to be produced. It is recommended that, in addition, the breaking test as 
required in Section 44 mentioned above should also be applied to these chains, and that the tests be 
made at a proving establishment recognised by the Committee. 


It is recommended that repaired chains be tested by the repairers and a certificate to that 
effect be produced. 


It is recommended that a set of spares as required by Section 33, clause 5 of the Rules be 
provided. 


5. Whenever the engines or boilers are taken out, the bearers, with the floor plates, girders, rivets, 
| and other parts of the structure, under them, are to be surveyed; and whenever the bottom plating 
| is to be cemented, a survey is to be held prior to the cement being laid. The masts and spars are 
to be subject to examination by the Surveyors when deemed necessary by them on other occasions 


besides Special Surveys. 


6. The requirements for the survey of main and auxiliary engines and boilers and electrical 
equipment are set forth at page 25. 
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VESSELS NOT BUILT UNDER SURVEY. 


1. Hull.—(a) Where a character is required for vessels not surveyed while under construction, 
application must be made to the Committee in writing. Drawings, with scantlings of the vessel 
marked thereon, as well as particulars of the testing of the steel used in the construction of the 
vessel, should be furnished. 


A special examination is to be made, for which purpose the vessel is to be placed on high blocks in 
a dry dock or on ways; the hold is to be cleared and proper stages made; the rivets and plating of 
the bottom are to be thoroughly examined; the close ceiling in the hold is to be removed as required 
for Special Survey No. 8. The coal bunkers of steam vessels are to be cleared; the whole of the 
frames, stringers, floor plates, keelsons, engine and boiler bearers, beam knees, watertight bulkheads, 
rivets, and inner surface of the plating are to be exposed to view; all oxidation is to be removed from 
these parts and from the outside plating, rivets, keel, stem, sternpost, and rudder. 


In eases where the inner surface of the bottom plating is coated with cement or asphalt, if the 
coating be carefully inspected, and tested by beating or chipping, and found sound and adhering 
satisfactorily to the steel, its removal may be dispensed with, provided that upon the removal of a 
portion, the plating, frames, and rivets under it be found in satisfactory condition. 


(b) When the vessel is so prepared, the Surveyors are to ascertain the secantlings of the various 
parts, and verify the particulars given on the drawings furnished, drilling the shell plating and other 
parts where deemed necessary for this purpose. A few rivets are to be removed from various parts 
to ascertain their quality and the character of the countersinking and workmanship. A full report 
is to be made on a first entry report form in order that a character may be assigned to the vessel. 


2. Machinery.—The engines are to be opened out for survey, at least to the extent required for the 
Special Surveys Nos. 1, 2 and 3; the serew shaft is to be drawn and examined, and the arrange- 


ments of sea cocks, bilge suctions, and valves, are to be made to conform to the requirements of 
the Rules. 


The boilers are to be examined as required at Special Surveys, and the working pressure is to be 
determined from their actual scantlings in accordance with the Rules for the construction of boilers, 
and particulars should be furnished respecting the testing of the steel. 


The electrical equipment is to be examined as required at Special Survey. 
3. Periodical Surveys.—The periodical surveys are subsequently to be held as in the case of vessels 


built under survey. 


71, Fencnurca Street, Lonpon, E.C.3. 
15th December, 1938. 
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RULES FOR THE 
BUILDING OF STEEL VESSELS. 


SUBMISSION OF PLANS. 


Section 1. Submission of Plans.—Where ships are built for classification in the Register 
Book, plans of Midship Section, Longitudinal Section, Decks, Scheme of Riveting, Watertight 
Bulkheads, Deep Tanks, Oil Fuel Bunkers, Widely Spaced Pillars and Girders, Panting Arrangements, 
Strengthening of Bottom Forward, Propeller Brackets, Balanced Rudder, Bossed Framing, Cruiser 
Stern, Large Deckhouses, and any other plans which may be required, showing the details of the 
seantlings and arrangements proposed, are to be submitted through the local Surveyors for the 
approval of the Committee before the work is commeneed. 


TYPES OF VESSELS. 


Section 2. 1. (a) The Rules and Tables give the scantlings for two basic types of vessels which 
are denoted—‘Full Scantling Vessel” and “Complete Superstructure Vessel.” 


(b) The seantlings for the “Full Scantling Vessel” will entitle the vessel to the maximum 
draught that can be assigned for the dimensions of the ship. 


(c) The seantlings for the “Complete Superstructure Vessel” will entitle the vessel to the 
maximum draught that can be assigned when the Depth for Freeboard Assignment is taken to the 
deck next below the complete superstructure deck. 


(d) For vessels which are intermediate in character between the two basic types, the seantlings are 
to be determined by the interpolation between the requirements for full seantling vessels and for 
complete superstructure vessels in proportion to the draught desired. 


(e) Vessels in which the draught desired is less than could be assigned as a “Complete 
Superstructure Vessel” may be specially considered by the Committee, and the seantlings adjusted 
according to the circumstances of the case and the draught desired, with the written consent of 
the owners. 


In such eases, however, the standard of strength in relation to the draught, must not be less than 
that represented by the two basic types referred to above. 


(f) The class 100A will be assigned to vessels which comply with the requirements for a full 
seantling vessel. 


(g) The class 100A “with freeboard” will be assigned to vessels which have a draught less than 
the maximum that can be assigned for the corresponding full scantling vessel. 


(h) The Rules and Tables are framed for vessels of average ratios of breadth to depth, and of ratio 
of length to depth not greater than 133. Where the proportions are abnormal, special structural 
arrangements will be required to secure conformity with the standard of strength of the Rules. 


D Sections 1-2 
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DETERMINATION OF SCANTLING NUMERALS. 


Section 3. 1. Principal Dimensions.—(a) The Length (L_) is to be measured from the fore side 
of the stem to the after side of the sternpost on the summer load water line. 


The length (LL) of vessels having cruiser sterns is to be taken as 96 per cent. of the extreme 
length measured from the fore side of the stem to the aftermost part of the cruiser stern, but is not 
to be less than the length from the fore side of the stem to the after side of sternpost, or to the centre 
of the rudder stock where a sternpost is not fitted. 


(b) The Breadth (B) is to be the greatest moulded breadth of the vessel. 


(c) The Depth (D) is to be measured at the middle of length, from the top of keel to the top of 
beam at side of uppermost continuous deck. Where the draught desired corresponds to that which 
could be assigned as a Complete Superstructure vessel the depth (D) is to be measured to a point 
7 feet 6 inches above the deck from which the freeboard is assigned in vessels not exceeding 300 feet 
in length, and 8 feet above this deck in vessels greater than 300 feet in length. Where a vessel has 
more than one complete tier of superstructures, (D) is to be measured to the deck next above that 
from which the freeboard is assigned. For the purpose of these Rules, the deck to which the depth (D) 
is measured is to be regarded as the upper deck except where a vessel has more than one complete 
tier of superstructures. 


(d) A Framing Depth (d) is to be measured vertically at the middle of length, from the top of 
ordinary floor or the top of double bottom at side to the top of the beams at side of the lowest deck or 
its equivalent. 


- (e) Proportions.—The depth (D) is to be used in determining the proportions, except in way of a 
strength deck other than the upper deck, where the depth is to be taken to the strength deck. In 
vessels in which the depth (D) has been modified as prescribed in paragraph (c) on account of the 


draught, the depth to be used in determining the proportions is to be the actual depth to the upper 
deck. 


2, Scantling numerals.—The seantlings of the principal parts of the vessel are to be determined by 
(1) The depth D 


(2) The numerals L x D and L x (B + D) which are to be known as the 
“Hirst Longitudinal Numeral” and the “Second Longitudinal Numeral” 
respectively. 


(3) The proportions 5 
(4) The framing depth (d) 


Section 3 
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KEELS, STEMS, AND STERNFRAMES. 


Section 4. 1. Materials—(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 


(5) Where forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing of 
Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Bar Keels.—The dimensions of bar keels are to be 
as given in Table 1. he scarphs connecting the lengths of 
bar keel to each other and of the keel to the stem and stern- 
frame are to have a length of nine times the thickness of the 
keel, and the rivet holes required in the thin ends of the 
scarph connections are to be drilled in position. 


3. Flat Plate Keels.—The breadth and thickness of 
flat plate keels are to be as given in Tables 18 and 19, and 
intercostal keelson plates, or centre through plates, are to be 
connected to the keel plate by angles of the dimensions 
given in Table 10 for vessels with single bottoms and as 
given in Table 6 for vessels with double bottoms. The 
keel plates are to overlap the stem and the sternframe. 


4, Stems.—The dimensions of the stem are to be as 
given in Table 1, but may be gradually reduced from the 
load waterline to the stem head where the sectional area 
may be 75 per cent. of the Table requirements. 


5, Sternframes in Single Screw Vessels.—(a) The 
dimensions of the sternframe are to be as given in Table 1, 
but may be gradually reduced from the lower part of the 
rudder trunk to its head where the sectional area may be 50 
per cent. of that given in the Table. 


The length of the sole piece of the sternframe in way 
of the aperture should be kept as short as possible. 


In vessels having cruiser sterns the scantlings of the 
rudder post should be the same as required for the propeller 
post. 

(b) Where the length exceeds 275 feet the foremost or 
propeller post is to extend above the arch of the stern- 
frame and is to be efficiently connected to a deep transom 
plate which should be attached to the adjacent deck 
structure where practicable. 

In the case of vessels whose length does not exceed 275 
feet this requirement wiil apply if a cruiser stern is fitted. 
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(c) The sectional area of the sole piece of the stern- 
frame is to be at least 20 per cent. greater than that of 
the propeller post; this increase is to be provided in the 
thwartship dimension of the sole piece as far as possible. 


(2) The thickness of the boss of the propeller post is to 
be at least 60 per cent. of the thickness of the sternframe. 


(e) The lower portion of the sternframe forming the 
keel connection is to extend forward from the fore side of 
the propeller post a distance of three times the amidship rule 
frame spacing, but need not extend forward of the after peak 
bulkhead provided an efficient attachment is obtained to the 
keel, 


(/) In steamers above 350 feet in length the shell 
plating is to be connected to the sternframe below the boss 
with three rows of rivets. 


6. Sternframes in Twin Screw Vessels.—(a) In the 
case of twin screw steamers which have no propeller aperture, 
sailing vessels and paddle steamers, the dimensions of the 
sternframe are to be as given in Table 1, but may be reduced 
from the lower part of the rudder trunk to its head, where 
the sectional area should be 75 per cent. of that given in 
the Table, 


(0) The lower portion of the sternframe forming the 
keel connection is to extend forward a distance of twice 
the amidship rule frame spacing from the fore side of the 
sternframe, but need not extend forward of the aft peak 
bulkhead provided an efficient attachment is obtained to 
the keel. 


7. Sternframes—General_—(a) The lower portion of the 
sternframe is to be flattened out to give an efficient attach- 
ment to the flat plate keel when that form of construction 
is adopted. 


(+) The sternpost is to extend to the top of the transom 
plate and is to be connected thereto by two double riveted 
angles where the breadth of the post exceeds 7} inches. 
The transom plate is to be ‘10 inch thicker than the 
floors and is to have a depth of six times the thickness 
required for “sternframes with apertures.” 


(c) Where sternframes are made in more than one piece 
the scarph connections are to have a length of three times 
the fore and aft dimension of the sternframe and a breadth 
of one and a half times the fore and aft dimension of the 
sternframe and are to be connected by four rows of rivets. 
The thickness of the tips of the scarphs is to be 18 per cent 
of the thwartship dimension of the post. 


Section 4 


36 LLOYD’S REGISTER OF SHIPPING. 


In vessels having cruiser sterns, the scarph of the rudder 
post in single screw ships should not be fitted in the vertical 
portion of the post above the top gudgeon. 


(d) Gudgeons are to be forged on, or cast with the 
sternframe, and spaced to suit the rudder arms. The upper 
gudgeon should be as near as practicable to the rudder trunk 
and rudder coupling. The gudgeons are to have a depth 
"of 70 per cent. of the rudder head and a thickness of 50 per 
cent. of the diameter of the pintles. The depth of the 
bottom gudgeon is to be sufficient to take a rudder pintle 
having a parallel length equal to 40 per cent. of the diameter 
of the rudder head. — 


(e) In high powered vessels and in vessels with rudders 
of abnormal size or proportions, a plan of the proposed 
arrangement of the sternframe is to be submitted for the 
approval of the Committee. 


RUDDERS. 


Section 5. 1. Materials —(«) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 


(6) Where forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing 
of Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Scantlings.—(a) The diameters of rudder heads are 
to be determined from Table 41, on the basis of the speed 
of the vessel in conjunction with a numeral A x D, 


where A is the total area in square feet of the rudder 
abaft the forward edge of the main piece, and 


D is the distance, in feet, of the centre of gravity 
of area A abaft the centre line of the pintles. 


(6) The scantlings of the rudder arms, coupling bolts, 
and other details, are to be in accordance with the require- 
ments of Tables 42, 43 and 44. 


3. Single Plate Rudders.—(a) The main piece of 
single plate rudders is to have a straight taper from below 
the top pintle to the heel, where it is to be of the size 
_ required by Table 43. The diameter at the top pintle is 

to be not less than that of the rudder head. The arms 
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are to be fitted on alternate sides of the plate. Small fillets 
to arms forged or cast on the main piece are to have a radius 
of not less than 20 per cent. of the distance between the arms. 
Large fillets are to have a radius at least equal to half the 
distance between the arms. 


(6) Where arms are shrunk upon and keyed to the 
main piece, the diameter of the latter in way of each arm 
is to be increased 10 per cent. to admit of an efficient key- 
way being cut. This increase in thickness is to be uniform 
all round the main piece, and is to extend above and below 
each arm for a distance equal to the increase in diameter, 
from which points it is to be gradually tapered over a 
similar distance into the normal diameter of the main piece. 
The thickness of the key is to be equal to 10 per cent. of the 
diameter of the main piece, and its breadth equal to twice 
its thickness. 


4. Couplings.—Where rudder heads are coupled, the 
dimensions of the bolts and the flanges of the palms are to 
be as required by Table 42, and the width of material outside 
the bolt holes is not to be less than two-thirds the diameter 
of the bolts. ‘The bolts are to be “ fitted,” and the nuts are 
to be in proportion to the size of the bolts. Locking plates, 
split pins, or otber efficient means are to be adopted to 
prevent the nuts from turning. The thickness of the tips 
of the palms of scarpbed couplings is to be 13 per cent. of 
the diameter of the head. 


5. Pintles—(a) The pintles are to be spaced as 
required by Table 43, and the top pintle should be as near 
as practicable to the rudder trunk. 
have the same depth as the gudgeons, and the parallel length 
of the bottom bearing pintle is to be at least 40 per cent. of 
the diameter of the rudder head. 


The pintles are to 


(b) The pintles of double plate rudders are to be 
spaced as required for single plate rudders, having an arm 
at each pintle. 


6. Rivets.—(a) The rivets in the rudder arms are to 
be spaced 44 diameters apart, centre to centre in single plate 
rudders, and 5 diameters apart in the bows and stays of 
double plate rudders. 


(b) Where the breadth of the arm exceeds 44 inches, 
reeled riveting is to be adopted, and where the breadth of the 
arms exceeds 7 inches, two complete rows of rivets spaced 
4} diameters apart in each row are to be fitted. Where two 
complete rows are fitted the rivets are not to be directly 
opposite each other except at the outer ends of the arms. 
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(c) The rivet holes in rudder plates and arms are to be 
countersunk, and the rivets are to have full heads and points. 


SIDE FRAMING. 


Section 6, 1. Scantlings—(qa) The scantlings of 
the side frames at the standard frame spacing are set forth 
in Tables 2, 2a, 3, 34 and 4. 


The scantlings of the frames from one half length 
forward to a point 15 per cent of the length of the vessel 
measured from the stem on the waterline are to be determined 
by a value of “d” measured at the half length forward. 


(+) The scantlings given in Tables 2 and 38 are applic- 
able to flush deck full scantling vessels. In vessels having 
partial superstructures the scantlings of the frames are to be 
intermediate between those given in Tables 2 and 2a or 3 
and 3a in proportion to the total percentage length of the 
vessel covered by superstructures, the depth (J) being taken 
to the same deck in each case. The scantlings given in 
Table 4 are applicable to complete superstructure vessels. 


2. Spacing.—The spacing of the frames from centre to 
centre is to be in accordance with the size of the vessel, 
and as required by Tables 2, 2a, 8, 3a and 4. 

The frame spacing is not to exceed 27 inches between 
the collision bulkhead and one-fifth of the vessel’s length 
from forward and in the peaks the spacing is not to 
exceed 24 inches. 


The frame spacing round the stern of the vessel at the 
knuckle may be the same as amidships, but is not in any 
case to be greater than 30 inches. 


8, Extent of Framing in "Tween Decks.—(a) Full 
Scantling Vessels. In way of detached superstructures the 
frames need only extend to the superstructure deck on alter- 
nate frames, except as follows :— 


Poops.-—Intermediate angle frames, which need not 
be attached at their lower ends, are to be fitted. 


Long Bridges.—Intermediate angle frames may be 
dispensed with except for four frame spaces at each end 
of the bridge, where the frames as required in the 
upper ’tween decks are to be extended continuous to 
the bridge deck. 


Short Bridges.—Intermediate angle frames which 
need not be attached at their lower ends are to be fitted. 
The arrangement of framing at each end of the bridge 
is to be the same as for long bridges. 


Forecastles.—Intermediate angle frames are to be 
fitted and scarphed to the frames below or bracketed to 
the upper deck. 

*Tween Decks below Upper Deck.—All the frames 
are to extend to the upper deck. 


(6) Complete Superstructure Vessels.—The frames 


. need only extend to the upper deck on alternate frames abaft 


one-fifth of the vessel’s length from forward and forward of 
one-eighth of the vessel’s length from aft. From these 
points forward and aft respectively, intermediate angle 
frames are to be fitted and scarphed to the frames below or 
bracketed to the second deck. 


(c) The arrangements described in the above para- 
graphs apply only in vessels in which the Rule frame spacing 
is adopted and so long as such spacing does not exceed 
30 inches. 

In other cases the frames are to be fitted in the 
tween decks at every frame. 


4, Scantlings of Framings in ‘Tween Decks.— 
(a) Full Scantling Vessels. The frames in the detached 
superstructures where extended to the superstructure deck 
on alternate frames only are to have scantlings as required 
for bulb angle frames in peaks but may be } inch less in 
depth. 


In the upper ’tween decks all the frames are to be as 
required for bulb angle frames in peaks but may be 4 inch 
less in depth, 


In the second ’tween decks all the frames are to have 
the scantlings for required bulb angle frames in peaks. 


(b) Complete Superstructure Vessels—The frames 
which only extend to the upper deck on alternate frames and 
the frames in the second ’tween decks should have the 
scantlings required for bulb angle frames in peaks but may 
be 4 inch less in depth. 


(c) The breadth of the shell flange of the frame is to be 
suitable for the diameter of the rivets in the shell plating. 

(d) Where the framing is not continuous the *tween 
deck frames are to be efficiently scarphed to the frames 
below. 

(e) Where intermediate angle frames are required to 
be fitted, the scantlings are to be as for angle frames in 
peaks except those in poops and short bridges in full 
scantling vessels and those in the upper "tween decks of 
complete superstructure vessels abaft one-eighth of the 
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vessel’s length from aft, which may be } inch less in depth 
where the depth of the frame does not exceed 6 inches, 
and 1 inch less in depth where the depth of the frame 
is over 6 inches. 


(f) Where more than one tier of superstructures are 
fitted the scantlings of the framing in "tween decks will be 
specially considered. 


5. Reversed Frames.—(a) Where the framing consists 
of angle frame with reversed frame, the height to which 
the reversed frames are to extend is to be such as to make 
the strength of the framing in the "tween decks equivalent 
to that specified in clause 4 above. 


(6) In vessels exceeding 250 feet in length, alternate 
reversed frames forward of the three-fifths length are to 
extend to the forecastle deck or to the upper deck in 
complete superstructure vessels in which a forecastle is 
not fitted. ‘ 


(c) The overlap of frame upon reversed frame is to be 
not less than 4 times the diameter of the rivet. 


6. Cut Frames—Where frames are cut at watertight 
flats, they are to be attached to the plating of the deck by 
bracket plates of depth and breadth not less than three 
times the depth of peak bulb angle frames; where the 
tween deck height exceeds 8 feet 6 inches, these brackets 
are to be increased. 


Brackets of the same thickness as the frames to which 
they are attached are to be fitted at every frame, and are 
to have not less than two rivets more than required for 
beam knee bracket plates of the same dimensions. At peak 
tanks where the flare is excessive, the brackets are to be 
flanged on the face and, where necessary, increased in size. 


7. General.—(a) Where the height between deck 
stringers at the side exceeds 8 feet 6 inches at any part, 
additional transverse strengthening at such part is to be 
provided. 


(b) Where hold frames are stopped at the lowest deck 
they are to be attached to the beams or bracketed to the 
deck stringer plate where beams are not fitted. 


(c) The floors in the fore and aft peaks are to have the 
same thickness as the floors elsewhere. 


(d) In after peaks the floors are to extend well above 
the stern tube but where the extension of the floor plates 
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may not be practicable, deep cross-tie plates flanged on both 
upper and lower edges are to be fitted above the stern tube. 
The floors and cross-tie plates are to be connected to the 
frames with rivets spaced not more than 5 diameters apart, 
centre to centre. Arrangements are to be made to provide 
sufficient lateral rigidity to long cross-tie plates. 


(e) In boiler rooms and permanent coal bunkers the 
thickness of the framing is to be increased *06 of an inch 
beyond that given in the Tables. 


(f) The rivet holes are to be punched from the faying 
surfaces of the frames and are not to be punched at the turn 
of the bilge, until the frames are bent to the required shape. 


(g) The requirements for frames and reversed frames on 
the floors in single bottom vessels are given in Section 8, 
clause 3. 


(h) Where wider frame spacing than that given in the 
Tables is proposed to be adopted, the requirements of 
Section 14 are to be complied with. 


(i) The requirements regarding the framing of cruiser 
sterns are given in Section 24. 


(j) The framing in way of deep ballast tanks and oil 
fuel bunkers and in way of bossing for screw shafts will be 
specially considered and sketches showing the arrangements 
proposed are to be submitted for approval. 


PANTING ARRANGEMENTS. 


Section 7. 1. Forward of the Collision Bulk- 
head.—(a) Tiers of beams on alternate frames are to be 
fitted within the peak below the lowest deck, these tiers 
being spaced not more than 6 feet apart. The scantlings 
of the beams are to be as required for upper decks having 
decks below, Table 18. 


(v) Stringer plates of the dimensions required for 
lower deck stringer plates at ends of vessel are to be fitted 
to each tier of panting beams. 


(c) If the stringer plates are attached to the outside 
plating, double angles or single angles having flanges of 
sufficient breadth to take two complete rows of rivets should 
be fitted. 


Frames at which there is not a beam are to be attached 
to the stringer plate by a knee, whose depth is to be one-half 
the breadth of the stringer plate, 
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(d) If the stringer plates are not attached to the shell 
plating the beams are to overlap the frames and the 
scantlings of the beams and of their end attachments are 
given in the Table below. 


== 


B Beam. Knee. Rivets. 
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58 |S] 10x84x3hx°56 83 x °54. ee ae 
62 11x 35x 35 x 60 86 x56 | 10 ¢F | 
66 12x 3h x Bh x 64 39 x58 | ll Ff 


The stringer plates are to be stiffened on their edges 
and attached to the intermediate frames by brackets having 
the same number of rivets as in the beam knees. 


The thickness of the shell plating is to be 10 per cent 
greater than the thickness given in the Tables for the shell 
plating at the ends where the first longitudinal numeral does 
not exceed 2,400, and 25 per cent greater where the numeral 
is 10,000 or above; the increase at intermediate numerals 
to be in proportion. 


2. Abaft Collision Bulkhead.—(a) The scantlings of 
the side frames below the lowest deck for a distance equal to at 
least 10 per cent of the vessel’s length measured from the Rule 
position of the collision bulkhead are to be as in Table 5. 


(0) The rivets connecting the frames to the side 
)lating are to be spaced 54 diameters apart, centre to centre. 
plating are to be spaced 5} diameters apart, centre t t 


(c) The gusset attachments and the corresponding 
rivets are to be increased 50 per cent above the require- 
ments of Table 8. The number of rivets in the angles 
which attach the bracket plates to the margin plate are also 
to be 50 per cent greater than required by Table 8. 


Where double angles are fitted connecting the bracket 
plates to the margin plate, the angles attaching the floors 
to the margin plate are also to be doubled. Where single 
angles double riveted are fitted, the angle attaching the floor 
plate to the margin plate is to have the same scantlings as 
the angle outside the margin, and is to be through-riveted 
thereto. 


(d) Beam knees are to be in accordance with Section 15, 
clause 8. 


(e) Side stringers, spaced 6 feet apart and extending 
throughout the region defined in paragraph (a) above, are 
to be fitted in line with the stringers in the peak and are to 
have the scantlings given in Table 5. 


(/) Each side stringer is to be attached to the shell 
plating by a single angle having a single row of rivets in 
each flange. 


(9) If the side stringers referred to above are not fitted, 
the thickness of the side shell plating is to be increased as 
required by clause 1 (d). 


3. Deep Tween Decks.—In vessels with deep ’tween 
decks additional intercostal side stringers are to be fitted 
at the fore end, supported by web frames if considered 
necessary. 


4, After Peak.—(w) In the after peak tiers of beams 
and stringers are to be fitted similar to those required in the 
fore peak, except that the spacing of the stringers may be 
8 feet. Where the counter has excessive flare web frames 
and stringers or other equivalent strengthening is to be 
fitted where considered necessary by the Surveyors. 


(’) Floors and cross-tie plates are to be ‘fitted as 
required by Section 6, clause 7 (a), 


FLOOR PLATES IN VESSELS HAVING 
SINGLE BOTTOMS. 


Section 8. 1. Spacing.—A floor plate is to be fitted 
and riveted to every frame and is to extend across the middle 
line, except where a vertical centre through plate is fitted, 
in which case the floors are to be efficiently connected to it 
on each side by double vertical angles having the same 
thickness as the centre plate. 


2. Scantlings.—(a) The depth and thickness of the 
floor plates are to be in accordance with the requirements 
of Table 9. The thickness is to be increased above the 
midship thickness by ‘04 inch in the-engine space and by 
‘10 inch in the boiler space. 


(6) The upper edges of. the. floor plates are not to be 
below the level of the upper edge at the centre line. 


Section 8 
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(c) Flanged bracket plates, of the same thickness as 
the floors, are to be fitted at the bilges, extending to a 
height above the base line equal to twice the depth of the 
floor at the centre line and having an overlap on the floor, 
inside the line of the frame, equal to the depth of the floor 
at the centre line. 


(d) In vessels having considerable rise of floor the depth 
of the floor plates may be required to be increased, 


(e) Towards the ends of the vessel the floor plates are 
to be gradually increased in depth in order that the sides 
may be efficiently connected when the brackets may be 
omitted. 


(f) Floor plates forming part of bulkheads are not to 
be less than 36 inches in depth, measured from the top of the 
keel, and the thickness is to be as required for the bottom 
strake of bulkhead plating. 


3. Frames and Reverse Frames on Floors.—() 
Where the side frames extend only to the lower turn of bilge, 
the frames on the floor plates are to be of the same thickness 
as the floor and the breadths of the flanges sufficient for the 
diameter of the rivet used. 


(b) Where the side frames are carried to the centre 
line of the ship, the overlap of the floor plate on the frame 
need only be sufficient to take one row of rivets. 


(c) The reversed bars, fitted on the upper edges of the 
floors, are to have flanges of the size given for reversed 
frames in peaks and the thickness is to be the same as 
that of the floor. Where reversed bars are cut, a doubling 
angle forming butt strap is to be fitted having at least 
three rivets on each side of the butt. 


(d) Where floors are flanged on their upper edges as 
a substitute for fitting reversed bars, the thickness of the 
floors is to be increased “02 inch and the breadth of the 
flange is to be equal to the breadth of the reversed bar 
omitted. Floors are not to be flanged in the engine space, 
under boiler bearers, or in way of the strengthening of 
bottom forward. 


(e) Double reversed angles, extending from side to side, 
are to be fitted on every floor in the engine space and under 
boiler bearers. 


(f) The thickness of all the reversed bars in the boiler 
space is to be increased by “10 inch. 


Section 9 


4. Watercourses.—Watercourses are to be formed 
above the frames through all the floor plates on each side 
of the middle line, also at the lower turn of the bilges in 
vessels of full form, as well as through the vertical centre 
plate and intercostal keelsons, where such keelsons are 
fitted, in order that water may reach the pumps freely. 


5. Vessels Loading or Discharging Aground.—In 
the case of small vessels intended to load or discharge while 
lying aground it is recommended that the bottoms be 
additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 


6. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


KEELSONS IN VESSELS HAVING SINGLE 
BOTTOMS. 


Section 9. 1. Scantlings.—The scantlings and 
arrangements of keelsons are to be as required by Table 10. 


2, Continuity.—W here the keelsons are cut at the 
bulkheads the longitudinal strength is to be efficiently 
maintained. 


Where keelsons, or other longitudinal members are 
required for a certain portion of the length of a vessel, care 
is to be taken to avoid any abrupt discontinuity of 
strength at their terminations. 


3, Middle Line Keelsons.—(a) All middle line keelsons 
are to extend as far forward aud aft as practicable. 


(b) Where flat plate keels are adopted intercostal or 
centre through plate keelsons are to be fitted. 


(c) Intercostal keelsons are to be attached to the floors 
by single angles having the same thickness as the intercostal 
plates. 


(d) Centre through plate keelsons are to have the 
thickness given in Table 10, and the floors are to be attached 
to them by double vertical bars of the same thickness as 
the keelson plate. Foundation plates of the same thickness 
as the centre plate and not less than 12 inches in breadth 
are to be fitted above the floors, one on each side of the 
centre keelson, aud are to be attached thereto by the con- 
tinuous angles. 
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4, Side Keelsons.—(a) Where the moulded breadth 
of the vessel does not exceed 30 feet, one side keelson is to 
be fitted on each side of the centre line, and where the 
breadth is above 30 feet and does not exceed 54 feet, two 
side keelsons are to be fitted. 


All side keelsons are to extend as far forward and aft as 
practicable. 


(6) Double angles, of the dimensions given in Table 10, 
or single angles of equivalent sectional area, are to be fitted 
on the upper edge of the keelson. 


(c) Side keelsons are to have intercostal plates attached 
to the shell plating by angles of the same thickness as 
the intercostal plates, 


(d) In the engine space additional side keelsons are to 
be fitted and are to be attached to the shell. 


(e) Where the intercostal plates are flanged on their 
lower edges as a substitute for fitting attachment angles to 
the outside plating, their thickness is to be increased by 
02 inch. Intercostals are not to be flanged in way of the 
strengthening of bottom forward. 


5. Increased thickness in Boiler Room.—The thick- 
ness of the centre and side keelson plates and bars not 
covered by cement is to be increased by *10 inch in boiler 
rooms. 


6. Butt Connections.—All angle and bulb angle bars 
of keelsons are to be in long lengths, and the butts are to be 
properly shifted and strapped with angles of the same 
thickness not less than 2 feet in length. The butts of the 
keelson plates are to be properly shifted and are to be 
riveted as required by Table 39. The continuons keelson 
angles are to be attached to the reversed frames. 


7. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


DOUBLE BOTTOMS. 


Section 10. 1. Scantlings and Arrangements.— 
The scantlings and attachments of the structure forming 
the double bottom are to be as required by Tables 
6, '7 and 8. 


2. Centre Girder.—(a) The centre girder is to have 
the depth and thickness given in Table 6. 


(6) In vessels not exceeding 250 feet in length with 
machinery fitted amidships, and in vessels of 160 feet and 
under in length with machinery fitted aft, the angles attaching 
the centre girder to the keel plate and the inner bottom 
plating may be single except throughout the engine room 
and underneath the thrust seating and forward of the half 
length. 


(c) In vessels exceeding 250 feet in length with 
machinery fitted amidships, and in vessels exceeding 160 
feet in length with machinery fitted aft, these angles are 
to be double throughout. 


(d) Single angles, double riveted, may, if desired be 
fitted attaching the centre girder to the keel plate and to 
the inner bottom in vessels exceeding 250 feet in length 
with machinery fitted amidships, and in vessels exceeding 
160 feet in length with machinery fitted aft, where the 
first longitudinal numeral does not exceed 14850. 


The flanges of these angles are to be of sufficient width 
to take two complete rows of rivets, and the thicknesses are 
to be as given in Table 6. 


In such cases double angles as required by Table 6 
are to be fitted attaching the centre girder to the inner 
bottom throughout the engine room, underneath the thrust 
seating, and from half length forward to the collision 
bulkhead. 


Double angles, as required by Table 6, are also to be 
fitted attaching the centre girder to the keel plate from 
half length forward to the collision bulkhead. 


3. Side Girders.—(a) One side girder is to be fitted on 
each side of the centre line when the rule breadth of the 
vessel exceeds 84 feet and does not exceed 64 feet, and two 
side girders are to be fitted when the breadth does not exceed 
78 feet. In vessels not exceeding 34 feet in breadth the 
solid floors in the holds and boiler room are to be stiffened 
midway between the centre line and the margin plate, and a 
girder is to be fitted on each side for the full length of the 
engine room and at the forward end beyond the half length. 


Side girders are to be extended as far forward and aft as 
practicable. 


(b) Additional side girders are to be fitted in way of 
the engine seating and thrust block seating. 


(c) All side girders under the engine seating and thrust 
block are to have double angles, or single angles with flanges 
broad enough to take double riveting, fitted on their upper 
edges. 
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4. Ploors.—(a) Solid floors of the thickness given in 
Table 6 are to be fitted on every frame in the engine space 
and on every frame forward of the three-fifths length. They 
are also to be fitted under the boiler bearers and under the 
bulkheads. Partial solid floors are to be fitted under the 
thrust seating. 


(b) In vessels engaged in heavy trades, such as ore- 
carrying, it is recommended that solid floors be fitted on 
every frame. 


(c) Except as provided above, solid floors may have a 
maximum spacing of 10 feet. 


(d) Bracket floors of the scantlings given in Tables 7 
and 7a may be fitted between the solid floors required by 
the previous paragraph. 


(e) The brackets attaching the frames and reversed 
frames to the centre girder, and to the margin plate, are to 
be of the same thickness as the floors, and are to be flanged on 
their outer edges. The breadth of the bracket plates is not 
to be less than three-fourths of the depth of the centre girder. 


(f) Solid floors under machinery space, thrust block 
and boiler bearers, are to be attached to the centre girder by 
double angles or single bars double riveted. Elsewhere 


- floors may have single attachment bars. 


(g) On bracket floors the vertical bars at the intercostal 
side girders are to be of the same scantlings as the reversed 
frames of these floors. 


(hk) The riveted attachments of the bulb angle frames 
and reversed frames to the brackets at the centre line and 
margin plate and to the vertical stiffeners on the intercostal 
girder are to comply with the requirements of Table 7A. 


Where the frames and reversed frames are angles the 
number of rivets is to be as required by. the Table for 
5 inch bulb angles. 


(i) Where it is desired to reduce the span of bulb 
angle frames and reversed frames by fitting vertical struts, 
the scantlings of the struts and the attachments at their 
ends are to be as required by Table 74. 


(j) The thickness of the watertight floors in the double 
bottom is to be increased -08 inch beyond that given in 
Table 6, but the thickness of these floors need not exceed 
that given in the Table for floors in boiler room. Where the 
depth of the centre girder exceeds 36 inches, stiffeners of 
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the size given in Table 7B are to be fitted to all watertight 
floors and to be spaced not more than 30 inches apart. The 
ends of the stiffeners are to be as close as possible to the 
boundary bars on the floors. 


(k) The spacing of the rivets in the athwartship flange 
of the angle attaching the floors to the margin plate is to 
be the same as the spacing of the rivets in the fore and aft 
flange. 


(1) Additional stiffening under the heels of widely 
spaced pillars is to be fitted as required by Section 16, 
clause 3 (d) and (¢). 


5. Double Reversed Frames in Machinery Space.— 
Double reversed angles, or single bars with flanges broad 
enough to take two complete rows of rivets, are to be 
fitted on every floor in the engine space, on each floor below 
the boiler bearers and on each floor below the thrust seating. 
They are to extend in all cases from the middle line to 
beyond the girder outside the engine seating. 


6. Inner Bottom Plating —(a) The inner bottom 
plating is to be continuous longitudinally, but transverse 
plating may be fitted in way of the watertight bulkheads 
provided the margin plates and middle line strake be made 
continuous. The attachment of the transverse plates to the 
longitudinal inner bottom plating is to comply with the 
requirements of Table 39 but is not to be less than double 
riveted. 


(b) If ceiling is not fitted on the inner bottom under 
the hatchways, this plating is to be increased °08 inch in 
thickness in way of the hatchways. The thickness of the 
middle line strake is in no case to be less than that of the 
inner bottom plating. Where the cargo is intended to be 
discharged by grabs or similar mechanical appliances it is 
recommended that the inner bottom plating be increased 
-20 inch in thickness. 


7. Margin Plates.—(a) The margin plate is to be of 
the depth and thickness required by Tables Gand8. The full 
depth of the margin plate is to be maintained from the col- 
lision bulkhead to the after three-fifths length, abaft which 
the depth may gradually be reduced to 85 per cent of the 
midship depth. 


(0) Where gusset plates are fitted connecting the out- 
side bracket knees to the inner bottom, the horizontal flanges 
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of the margin plates are to be of sufficient width to permit 
the landing edge of the inner bottom plating to be kept clear 
of the gusset plate attachment. The gusset plates are to 
have the same thickness as the floors. 


8. Tank Side Brackets and Angles.—(a) The bracket 
plates connecting the side frames to the margin plate are to 
have the thickness given in Table 8 and are to extend up 
the bilges to the height given in the same Table, this 
height being measured at the inner edge of the frame and 
maintained throughout. These brackets are to be flanged 
on the edge or stiffened by a reversed bar. 


(6) Where the framing depth “d” exceeds 26 feet and 
the attachment outside the margin plate required by 
Table 8 consists of double angles, the floor plate is also to be 
connected to the margin plate by double angles of the same 
width of flange. Where a single angle, double riveted, is 
fitted outside the margin plate, the angle fitted inside is to 
have the same dimensions as those of the external bar, and 
is to be riveted thereto. 


(c) Where the bracket plate is attached to the margin 
plate by double vertical angles, the number and diameter of 
the rivets through the bracket plate and side framing are to 
be equivalent to the number and diameter of the rivets 
through the vertical bars, excluding the rivets in the gusset 
connection. Where the bracket plate is attached to the 
margin plate by a single angle, the number and diameter of 
the rivets through the bracket plate and side framing are to be 
equal to the number and diameter of the rivets in the 
vertical bar, with an addition equivalent to 50 per cent of 
the number of rivets in the gusset connection. 

(a) Where the tank margin plate is approximately 
horizontal, the breadth of the horizontal arms of the 
brackets is not to be less than the rule depth of the 
margin plate, and is to be suitably increased to provide 
equivalent attachment where gussets are required by the Table, 


9. Increased Thicknesses in Machinery Space.— 
(a) In the boiler space, including any donkey boiler 
recess, the floor plates and brackets, centre and side girders, 
inner. bottom plating, margin plate and angle bars not 
covered by cement, and in the engine space the inner 
bottom plating, are to be increased in thickness as required 
by Tables 6 and 7. ‘The thickness of the frame brackets 
outside the tank is to be increased 10 inch in the boiler 
space. 

(6) Where the machinery is fitted aft, the thicknesses 
given in Table 6 for inner bottom plating in engine room 
are to be adopted throughout the engine room. In the 


boiler room the thicknesses are to be increased by the 
increments which would have been added if the machinery 
had been fitted amidships. 


10. Flanging.—Floor plates are not to be flanged. 
Intercostals may be flanged, except under engines, thrust 
blocks, and pillars, and within the range of the additional 
strengthening of the fore part of the bottom, as required by 
Section 11. Where intercostals are flanged the thickness 
is to be increased by 10 per cent. 


11. Manholes and Covers.—(a) Manholes with suitable 
steel covers are to be provided in the inner bottom plating in 
sufficient numbers to permit adequate ventilation, and to 
allow of easy access for the examination of all parts of the 
internal structure. 


(6) Manholes and lightening holes are to be provided 
in the solid floors and intercostal side girders in such numbers 
and positions as will render all parts of the double bottom 
readily accessible. The edges of manholes should be 
smooth. 

(c) Where the manhole covers are attached by bolts to 
the inner bottom plating, doubling plates or rims are to be 
fitted to receive the fastenings of the covers. 


(d) Where ceiling is not fitted and the manhole covers 
or fittings to the double bottom of cargo holds project above 
the tank top, an angle coaming is to be fitted round each 
manhole with a hatch either of wood or steel. 


12. Free Passage of Air between Divisions.—(a) 
Ample provision is to be made for the free passage of 
air and water froin one division to another and to the air 
pipes, by fitting the liners short, or by having a sufficient 
number of holes as near to the inner bottom as possible. 


(6) Air pipes are to be fitted in accordance with 
the requirements of Section 34, clause 10. 


13. Workmanship and Testing. — All watertight 
joints are to have the steel surfaces fitted as close as possible 
to each other, and are to be caulked efficiently. The double 
bottom is to be caulked and made watertight, and each 
compartment on completion is to be tested with a head of 
water representing the maximum pressure which could be 
experienced in service. 


14. Vessels Loading or Discharging Aground.—In 
the cases of small vessels intended to load or discharge 
while lying aground, it is recommended that the bottoms 
be additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 
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15, Drainage——The pumping and draining arrange- 
ments are to be in accordance with the requirements of 
Section 34, clauses 2 and 3. 


1G. Vessels carrying Oil Fuel in Double Bottom.— 
The modifications required in the scantlings and arrange- 
ments of double bottoms for the carriage of oil fuel are 
contained in Section 20, Sub-Sections C and D. 


ADDITIONAL STRENGTHENING OF THE FORE 


PART OF THE BOTTOM. 


Section 11. 1. Double Frames.—(a) The frames 
are to be doubled from the half length forward to 
the statutory position of the collision bulkhead, from margin 
plate to margin plate of double bottoms, or to the lower 
turn of bilges where a double bottom is not fitted. 


(b) Instead of the double bars required by the previous 
paragraph, single bars may be fitted having flanges each of 
sufficient breadth to take two complete rows of rivets. 


9. Shell Plating.—The thickness of the three strakes 
of shell plating next the keel is to be 10 per cent in excess 
of the midship thickness, and this is to be maintained from 
half length forward to the position of the collision bulkhead 
as defined by the Rules. In small vessels two strakes only 

- need have this increased thickness if these cover entirely the 
flat of bottom. 


3. Side Girders.—(a) In vessels having double bottoms 
the spacing of the intercostal girders forward of the half 
length is not to exceed 7 feet, and additional intercostal 
girders attached to the shell and having a height of one-half 
the depth of the floor at that part are to be fitted 
extending as far forward as practicable. 


(b) Where there is no double bottom in the fore part of 
a vessel, additional intercostal side keelsons are to be fitted 
from the half length to the position of the collision 
bulkhead specified in the Rules. 


4. Riveting. —Forward of the half length, the rivets 
connecting the frames to the floors and plating in the bottom 
of vessels are to be spaced 5} diameters apart, centre to 
centre. 

The seams of the shell plating are, in all cases, to be 
double riveted. 


5. Flanging.—Floor plates or intercostals are not to be 
flanged within the range of the strengthening required by 
this section. 
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SHELL PLATING. 


Section 12. 1. Thickness.—(«) The thickness of 
the shell plating is given in Tables 18 and 19 and the 
reduction towards the ends of the vessel is to be effected 
gradually. 


(b) The strakes of shell plating next the keel are to 
have the thickness maintained forward as required by 
Section 11, clause 2. 


(c) In single screw steamers the plates connected to the 
sternframe, and in twin screw steamers the plates connected 
to the spectacle frame and to the sternframe, are to be of the 
Table thickness required for the side plating amidships. 
Plates on the spectacle frame of twin screw steamers, and 
on the boss of single screw steamers, which require to be 
furnaced are to have the thickness required for propeller 
boss plates given in Tables 18 and 19. The shell plating 
is to- be of increased thickness or doubled in the region of 
the hawse pipes. 


(d) In way of long bridges the thickness of the upper 
deck sheerstrake and strake below may be as required for 
side plating. 

(e) Where the breadth of the strakes of shell plating 
is excessive suitable compensation will be required. 


9. Shift of Butts—(a) The butts of shell plating 
are to be arranged to give as good a shift as possible and in 
adjoining strakes butts are not to be nearer each other than 
two frame spaces. Butts of alternate strakes, other than 
the strakes adjacent to flat plate keels, are not to be in the 
same frame space. 


(b) The butts of the sheerstrakes are to be shifted at 
least two frame spaces from the butts of adjacent deck 
stringer plates. 


3, Fitting and Caulking of Butts and Edges.—All 
outside edges of seams and butts are to be either planed or 
chipped fair and then carefully caulked. 


Plates are to be sheared from the faying surface and 
if this be not done the burr caused by shearing is to be 
carefully removed. 


4. Openings in Topside Plating.—(«) Where side- 
light or other openings are cut in the sheerstrake, and the 
sectional area removed is greater than 20 per cent of the 
unpierced plate, compensation is to be provided by increasing 
the thickness of the plating. 
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(6) All openings in the shell plating for cargo doors, 
coal ports, and other purposes, are to have well-rounded 
corners, and arrangements are to be made to maintain the 
transverse and longitudinal strength in way of the openings. 


5. Liners.—The spaces between plating and frames are 
to be closely fitted with liners of iron or steel which are to 
be in one piece and of the same breadth as the flange of 
the frame. 

6. Bulwark Plating.—(a) The spacing between the 
stanchions which support the bulwarks is not to exceed 
6 feet. The stanchions nearest the ends of a bridge or 
long poop are not to be more than 5 feet from the bridge 
or poop bulkhead, and are to be formed of web plates. Where 
the bulwark plating and main rail are cut to form a gangway 
or cargo port, the bulwark stays at each end of the port are to 
be of increased strength. 

(>) Care is to be exercised that continuity of strength 
is maintained at the break of erections ; and gangways, doors 
and other openings in the bulwark plating are to be kept 
well clear of these breaks. Where mooring pipes are fitted 
in bulwarks, the surrounding plating is to be doubled. 


DECKS. 


Section 13. 1. Steel Decks.—(a) Steel decks are 
to be fitted in accordance with the requirements of Tables 
20 to 26. 

(6) The scantlings of upper, second and third decks 
in association with beams on every frame are to be in 
accordance with the requirements of Tables 20, 21 and 26. 
The scantlings for upper decks given in Tables 20 and 21 
headed “ Where One Deck is Fitted,” apply to the upper 
decks of vessels having no decks below. The heading 
“Where Two Decks are Fitted” refers, as indicated by the 
sub-headings in the Tables, to the cases where the second 
deck is composed of stringers and tie plates or is a complete 
steel deck, and the heading “ Where Three Decks are Fitted” 
refers to vessels which have three complete steel decks. 

(c) The thicknesses given in the T'ables are associated 
with a tumble-home of 12 inches at the strength deck. If 
the tumble-home is greater or less than 12 inches the 
thickness of the deck plating is to be increased or may be 
reduced to provide the same sectional area of material. The 
deck plating is not, however, to be less in thickness than 
required by Tables 20 to 23. 

(a) The thicknesses given in the Tables are those 
required to be fitted abreast the deck openings, which are 
taken to be 40 per cent of the breadth of deck amidshids 
in the upper and second decks, and 50 per cent in the third 


deck. If the width of the openings on the strength deck is 
greater or less than specified above, the thickness of the deck 
plating is to be increased or may be reduced to provide 
the same sectional area of material; and at lower decks, if 
the width of the openings is greater than specified, the 
thickness of the plating is to be increased. The deck 
plating is not, however, to be less in thickness than required 
by Tables 20 to 23. 


(e) The thicknesses given in Table 20 are applicable 
to flush deck full scantling vessels. In vessels having 
superstructures the thickness of the deck stringer and 
plating is to be increased as provided in the Table in pro- 
portion to the total percentage length of superstructures fitted. 


(/) Between the deck openings on the upper and 
second decks the thickness of the deck plating may be 
reduced within the line of the hatchway side coamings 
to that given in the Tables. At decks below the second 
deck, the thickness of the plating within the line of the 
hatchway side coamings may be as given in Table 26 
for deck plating at ends. 


(g) Within a partial superstructure exceeding 15 per 
cent of the vessel’s length the thickness of the upper deck 
may be as required by the Tables for a second deck, and 
the thickness of the second deck may be as required for a 
third deck. 


(h) Where there is indication of particular concentra- 
tion of loading the Committee may require additional 
strengthening to be fitted to the decks. 


(0) Where the beams at unsheathed steel decks required 
by the Rules are not fitted at every frame, the thickness of 
the plating is not to be less than -36 inch where the spacing 
of the beams is 44 inches, °40 inch where the spacing of the 
beams is 54 inches, and 44 inch where the spacing of the 
beams is 60 inches. At the sides of deck openings the 
thickness of the plating is not to be less than °44 inch and 
this thickness is not to be reduced at the ends. 


(7) Where the height of ’tween decks exceeds 8 feet 
6 inches the thickness of the strength deck is to be increased. 


(k) All steel decks are to be caulked, unless sheathed 
with a properly caulked wood deck. 


(2) Where the length of either the engine or boiler 
room opening exceeds 15 feet or the combined length 
exceeds 30 feet, the deck abreast the openings is to be 
completely plated over. The plating is to extend two frame 
spaces beyond the opening, and is to be tapered thence to 
the stringer plate over a distance equal to the breadth of 
the plating required to be fitted. 
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2, Stringer Plates. — (2) Stringer plates of the 
dimensions given in Tables 20 to 26 are to be fitted on 
the decks indicated. Deck stringer plates are to maintain the 
midship breadth and thickness for one-half the vessel’s 
length amidships, and they are to be gradually reduced to 
the scantlings given for stringer plates at the ends of the 
vessel. 

* (0) Within a partial superstructure the thickness of the 
stringer plates may be modified in the same manner as 
permitted for deck plating. 


(c) The stringer plates on all decks are to be connected ‘ 


to the shell plating with’ angle bars of the size required 
by Tables 24 to 26. 

(d) The stringer plates of decks below the weather 
deck are to have an angle bar, 3 inches by 3 inches, of the 
same thickness as the stringer plate fitted inside the frames. 
The thickness of this bar need not exceed 50 inch. The 
space between this angle bar and the shell plating is to be 
filled in with cement. : 

3. Tie-plates.—(«) Where steel decks are not laid, con- 
tinuous tie-plates of the size given in the Tables are to be 
fitted on the beams upon each side of the hatchways, and 
tie-plates are to be riveted to the hatch end beams in order 
that the ends of the wood deck may be properly fastened. 

(b) Where hatchways exceed normal breadth the deck 
is to be plated between the hatchway sides and the stringer 
plate. 

(c) Where widely spaced pillars with girders are fitted, 
the scantlings of the tie-plates are to be increased. 


4. Minimum requirements for Steel Decks.—(a) Un- 
sheathed steel lower decks which are additional to those 
required by the Rules or for which credit is not taken in 
ascertaining the thickness of the upper deck are to have a 
thickness not less than 30 inch where beams are fitted on 
every frame and not less than °84 inch where beams are 
fitted on alternate frames. Where these decks are sheathed 
the thickness may be 28 inch where beams are fitted on 
every frame and *30 inch where beams are fitted on alternate 
frames. ‘ 

(b) Unsheathed steel upper or bridge decks in vessels 
which do not require a steel deck by Tables 20 and 21 are 
not to be less in thickness than ‘28 inch for vessels 100 feet 
long and ‘30 inch for vessels 200 feet in length where 
beams are fitted on every frame. 

(c) The thickness of the stringer plate is to be 
04 inch greater than the thickness of the plating. 


_ 5, Continuity of Strength.—(a) Care is to be taken 
to preserve the continuity of strength at hatchways, at engine 
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and boiler room openings and other openings and at 
deckhouses. For this purpose intercostal girders should be 
fitted below the uppermost deck and should be efficiently 
connected to the various coamings and casings by laps or 
brackets, or may be arranged to overlap in a satisfactory 
manner. The requirements at ends of superstructures are 
set forth in Section 22, clause 4. 

(6) Doubling plates are to be fitted round the corners 
of all large openings in the strength deck plating. At the 
deck next below the strength deck doublings or long 
overlaps of the deck plating are to be fitted at the corners 
of the openings. 


6. Wood Decks.—(a) The material employed is to be of 
good quality, properly seasoned, and free from sap, shakes 
and objectionable knots. 

(v) The thickness of the deck is not to be less than 
24 inches of pine or 2 inches of teak in vessels not exceeding 
150 feet in length, and 3 inches and 24 inches for pine and 
teak respectively in vessels of greater length. 

(c) Where gutter waterways are fitted at the weather 
deck, the angle bar forming the inner edge of the waterway 
is not to be less in thickness than *36 inch. 

(d) Thwartships planks are to be laid at the end 
coamings of all hatchways and deckhouses. 

(e) The width of kauri, oregon and pitch pine planks 
should not exceed 5 inches, and the oregon pine should be 
laid with the grain vertical. 

(f) Where deck planks are 6 inches in width or under, 
a single fastening will be accepted, but where the width 
exceeds 6 inches, two bolts are required for each plank at 
every beam. 

The bolts are to be galvanised, nuts fitted on the 
under side, and properly sunk with oakum and white lead 
under their heads and be carefully covered over with turned 
dowels bedded in white lead, marine glue, or other suitable 
composition. Pine decks not exceeding 3 inches and teak 
decks not exceeding 2} inches in thickness are to be fastened 
by bolts 4 inch in diameter; planks of greater thickness are 
to be fastened by bolts § inch in diameter. 

(g) All decks are to be efficiently caulked and payed. 

(h) The requirements for wood decks in sailing ships 
are given in Section 35, clause 6. 


7. Wood Sheathing——W here wood sheathing is laid 
over a steel deck, the thickness need not exceed 24 inches 
of pine, or 2 inches if of teak. The planking is to be 
efficiently secured to the deck plating between the beams, and 
the wood deck is to be efficiently caulked and payed, 
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8, Deck Compositions.—Where owners desire to use 
compositions as substitutes for wood sheathing on steel 
decks, these decks are to be caulked and made watertight 
prior to the substitute being applied. 


If the chemical composition of the material is such that 
there is a possibility of corrosive action taking place between 
it and the steel, the steel deck is to be coated with an 
approved insulating material. 


9. Water Testing.—Weather decks and gutterways on 
completion are to be water tested by hose. 


INCREASED FRAME SPACING. 


Section 14. 1. Increased Frame Spacing.— 
(a) Where a spacing of frames greater than that given in 
the Tables is desired, the scantlings of the various parts of 
the structure are to be increased as specified in this Section. 
Where this increase in spacing exceeds 9 inches, special 
consideration of the scantlings and arrangements will 
be given. 

(>) The frame spacing is not to exceed 27 inches 
between the collision bulkhead and one-fifth the vessel’s 
length from forward, and in the peaks the spacing is not 
to exceed 24 inches. 


2. Double Bottom.—(a) The thickness of the floor plates 
and tank side brackets is to be increased at the rate of 
‘02 inch for every 3 inches increase in spacing. The floors 
may be stiffened by vertical bars between the intercostal side 
girders instead of being increased in thickness. 

(4) The thickness of the inner bottom plating in the 
holds and the tank margin plate throughout are to be increased 
at the rate of ‘02 inch for every 4 inches increase in spacing, 
and the increase in the thickness of the inner bottom plating 
in the engine room is to be -02 inch for every 6 inches 
increase in spacing. The thickness of the middle line 
strake need not he increased but is not to be less than the 
remainder of the plating. 

(c) Where bracket floors are fitted in the double 
bottom, the scantlings of the frames and reversed frames 
are to be increased to give equivalent strength to that 
required by the Tables. The thickness of the bracket 
plates is to be the same as that of the floor plates as 
increased, 

(d) The thicknesses of the material in the boiler room 
are to be increased by one-half the amount of the increase 
required in the holds, 


3. Side Framing.—(a) The scantlings of the side 
framing in the holds and ’tween decks are to be increased 


so as to give equivalent strength and stiffness to the 
requirements of the Tables. 


(>) All frames are to be extended to the superstructure 
deck where such is fitted. 


4. Shell Plating.—The thickness of the bottom and 
side shell plating is to be increased at the rate of ‘02 inch 
for every 2 inches increase in spacing. The thickness of 
the sheer-strake and strake below need not be increased, 
but is to be at least equal to the increased thickness of 
side shell plating. 


5. Deck Beams.—The scantlings of the beams and 
beam knees are to be increased to give equivalent strength 
to the requirements of the Tables. 


6. Pillars.—The scantlings of closely spaced pillars 
and of the corresponding runners under the deck beams 
are to be increased to give equivalent strength to that 
required by the Tables, 


7. Deck Plating.—(a) The thickness of the plating of 
the strength deck abreast the openings will not, in general, 
require to be increased with increase of frame spacing. 
Where, however, the thickness of the plating is less than 
that given below, it is to be increased ‘02 iuch for every 
4 inches increase in spacing until these thicknesses are 
reached. 


Length Increased Thickness of Strength 

of Frame Deck Plating abreast 
Vessel. | Spacing. Openings. 

Feet. Inches. Inch. 

250 30 *B6 

300 30 38 

8300 36 "42 

400 36 “50 

500 36 *60 


() The thickness of the second and third decks is to 
be increased ‘02 inch where a spacing increased to 36 
inches is adopted. This increase does not apply to the 
stringer plates. 

(c) The thickness of the plating between deck openings 
need not be increased with increase of frame spacing. 

(d) No increase will be required to the thickness of 
decks which are sheathed with wood. 


8. Middle Line Bulkhead.—Where a middle line 
bulkhead is fitted the spacing of the stiffeners is not to 
exceed 60 inches, and the scantlings of the stiffeners are to 
be in accordance with the spacing adopted. 
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9. Riveting.—(a) The diameter of the rivets and the 
number of rows of rivets are to be governed by the thickness 
of plating required at the Rule frame spacing. 


(b) The spacing of the rivets is to be determined by 
Table 38. 


(c) Where the Rule frame spacing is below 28} inches 
and the increase in frame spacing exceeds 3 inches, the 
‘ spacing of the rivets connecting the side frames to the shell 
plating is to be reduced by one-half of a diameter. 


(d) The riveted attachment of the tank side brackets to 
the margin plate and to the main frames is to be increased in 
respect of the increased spacing adopted. 


10. General.—In cases in which increased frame 
spacing is adopted, such local increases in scantlings are to 
be made as may be considered necessary. 


BEAMS. 


Section 15. 1. Scantlings.—(a) The scantlings 
of the beams at the-various decks are set forth in Tables 
12 and 13. Where the beam spacing is different from 
that shown in the Tables the scantlings of the beams are 
to be suitably modified. 


(b) Where the beams between one-fifth of the vessel’s 
length from forward and the collision bulkhead are spaced 
more closely than required by Tables 12 and 18, they may 
be reduced so as to give equivalent strength to the require- 
ments of the Tables. 


(c) The sizes of the half beams are to be determined 
by the breadth of the deck amidships in conjunction with 
the greatest length of unsupported beam abreast openings, 
and are to be obtained by interpolation from the sizes given 
in Tables 12 and 13 for beams supported by one, two and 
three rows of pillars. 


(d) The scantlings given in the Tables are applicable 
to a “tween deck height of 8 feet 6 inches, and when this 
height is exceeded, the strength of the beams is to be 
increased in proportion to the increased height of "tween 
decks. 


(ec) The beams of decks fitted exclusively for the 
accommodation of passengers may be of the size given for 
the beams of long bridge decks. 


(f) Where cargoes such as chilled beef are suspended 
from the beams of decks, which may, at the same time, be 
loaded above, the strength of the beams of cargo decks is to 
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be increased 38 per cent where one tier of quarters is 
carried, 66 per cent where two tiers, and 100 per cent where 
three tiers are carried. 


In the case of weather deck beams, this increase is to 
be 50 per cent for one tier, and 100 per cent for two tiers, 
but the scantlings of these beams need not exceed those of 
cargo beams which have been increased for the same 


purpose. 


(g) Through beams with plating are to be fitted in the 
machinery space at the level of each deck wherever possible, 
but where this is impracticable, strong beams are to be 
fitted. 


(h) Where the hatchway side coamings and end beams 
are reinforced to compensate for the omission of side and 
corner pillars, the scantlings of the hatchway end beams 
are to be as required by Section 16. 


(i) Where the line of pillars at the sides of hatchways 
is more than 18 inches from the coamings, the overhanging 
half beams will require to be efficiently reinforced or the 
coamings will require to be made sufficiently strong as a 
girder to support the deck loads. 


(j) Beams on which a steel deck is not fitted are to 
have equivalent strength to the requirements of Tables 
12 and 18. 


(k) The breadth of the deck flange of the beam is 
to be suitable for the diameter of the rivets in the deck 
plating. 


(J) The requirements for beams in sailing ships are 
given in Section 35, clause 4. 


2. Spacing.—(a) Beams are to be fitted at every 
frame :— 


(1) At all watertight flats, 


(2) At upper decks of all single deck vessels above 
15 feet in depth, 


(3) At unsheathed strength decks, 


(4) At all decks where the frame spacing exceeds 
30 inches. 


(b) The beams of upper decks in way of poops, fore- 
castles and bridges may be fitted at alternate frames, 
provided that for eight frame spaces within each end of 
the bridge, the beams are fitted at every frame. 
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(c) The beams of the various decks are to be placed 
over each other and, as far as practicable, are to be fitted to 
the frames which have reversed angles extended to the 
upper deck. 


3. Beam Knees.—(a) Beams need not overlap the 
frames. 


(6) The depths of beam knees are to be measured from 
the top of beam at side. 

(c) The depths of beam knees are to be three times the 
depths of the beams given in the Tables, whether at every 
frame or at alternate frames, 


(d) Where the size of the beams has been modified 
either for an alteration of frame spacing or of ‘tween deck 
height or to suit special conditions of loading or support, 
the depth of the beam knees is to be three times the depth 
of the beam of bulb angle section required and the number 
of rivets in each arm of the knee is to be governed by the 
actual depth. 


(e) The depths of the beam knees at the upper deck in 
vessels which have not a tier of beams below, and at the 
second deck in two-deck vessels where the hold frames are 
cut or scarphed at the second deck, are to be as required by 
paragraphs (c) and (d), or as given in the following Table, 
whichever is the greater. 


The thickness of these knees is to be in accordance with 
Tables 12 and 13, or as given in the following Table for the 
depth of knee to he fitted, whichever is the greater. 

The beam knees required by this paragraph are to be 
maintained throughout. 


| * 
* Depth of Beam Knees. | HS othe Beam Knees. 
Rule Angle, | | formed of 
tar Rc ae ee |Channeland| | | 
Minimum, Reversed Minimum 
Frame. Depth. ‘Thickness. rein Dente Thickness. 
| 
|- re = as) 
| | 
Inches. Inches. Inches. || Inches. Inches.| Inches. 
Sorless | 15 | “82 | 13 44 | +46 Fl. 
Fo) il DeLee see, nol 47 | +46 Fl. 
26 “44 | 15 50 48 Fi), 
11 | 381 48 
13 36 | -42 Fi. 
15 41 | ‘44 Fl. 


* After correction for frame spacing if required. 
For intermediate depths of Rule Frames the beam knees 
are to be obtained by interpolation. 


(/) Where the intermediate frames in ’tween decks are 
omitted beam knees of ordinary dimensions are to be fitted 
E 


and the number and spacing of rivets in each flange of the 
angle lugs connecting the knees to the side plating are to 
be the same as the number and spacing of those attaching 
them to the beam. 


(g) The thickness of beam knees is to be in 
accordance with the requirements of Tables 12 and 18. 


(h) Knees 36 inches and above in depth are to be 
flanged on their inner edge. 

Where the beam knees are flanged, the thickness may be 
reduced 20 per cent. 


The breadth of the flange is not to be less than 2 inches 
in brackets not exceeding 24 inches in depth; 2} inches in 
brackets above 24 inches and not exceeding 36 inches in 
depth ; 3 inches in brackets above 86 inches and not ex- 
ceeding 44 inches in depth; and 8} inches in brackets 
exceeding 44 inches in depth. 


(¢) The number and size of the rivets in both arms of 
beam knees are to be as given in the following Table :— 


Depth of Knee Breadth of Knee Number | Diameter 

Measured from Measured from of of 
Deck. End of Beam. Rivets.| Rivets. 
Inches. Inches, Inches. 

14 10 4 § 

Li, 12 4 3 

21 15 5 3 

24 17 5 xs 

28 21 6 5 

32 24 7 z 

36 27 8 Z 

40 31 9 t 

44 35 10 ; 

48 39 11 H 

52 43 12 t 


(j) Half beams fitted to alternate frames are to be con- 
nected to the coaming plates with double angles; half beams 
fitted to every frame may be connected to the coaming plates 
with single angles of not less thickness than the side coaming 
plates. There are to be two rivets in each flange of the 
angles connecting coamings to the half beams where the 
depth of the half beam is 8 inches, three in beams 
81 inches to 114 inches in depth, and four rivets where 
the depth is 12 inches. 


4. Rows of Pillars.—(a) The numbers of rows of 
pillars are determined in association with the scantlings of 
the beams and are to comply with the requirements of 
Tables 14 and 19. 
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(6) Beams at the ends of the vessel are to be equivalent 
in strength and stiffness to the beams. amidships having 
regard to the span, and the scantlings may be obtained by 
interpolation between columns 1, 2 and 8 of Tables 12 
and 18. 


PILLARS AND GIRDERS. 


Section 16. 1. General.—All beams are to be sup- 
ported either by closely spaced pillars or by widely spaced 
pillars in association with longitudinal girders under, the 
decks. Pillars in "tween decks and holds are to be fitted 
in the same vertical line. 


2. Closely Spaced Pillars.—(a) Closely spaced pillars, 
which may be of either iron or steel, are to be fitted at 


alternate frames in accordance with the requirements of 
Table 14. 


(b) In way of poops, bridges, and forecastles, the 


scantlings of the pillars under each deck are to be as 
required by the ‘Table for the deck next below. 

(c) Where beams are fitted at every frame, pillars are 
to be attached at their heads to continuous fore and aft 
girders of double angles having tle scantlings given in 
Table 14. The girders are to be attached to each beam and 
to the bulkheads by angle lugs. 

(d) The heels of pillars at inner bottoms and at tops 
of deep ballast tanks are to be fitted and riveted to double 
angle bars or tee bars. 

(e) The heads and heels of all pillars are to have a 
bearing fit. 

(f) Pillars which support decks intended exclusively for 
the accommodation of passengers may be }th inch less in 
diameter than required by the Table where the diameter is 
3 inches, } inch less where the diameter is 4 inches, and 
} inch less where the diameter is greater than 4 inches. 

(g) Additional pillars are to be fitted to the beams 
below deckhouses, windlass, steam winches and capstans, and 
otherwise where considered necessary, 

‘(h) Where double pillars are fitted for the purpose of 
securing shifting boards, their diameter is to be three-fourths 
the diameter required for single pillars. 

(i) Where cargoes such as chilied meat are suspended 
from a deck which may at the same iime be loaded above, 
the scantlings of the pillars are to be suitably increased. 

(7) Where pillars are fitted on a shaft tunnel, the 
tunnel is to be additionally strengthened under the heels 
of the pillars if necessary. 

() Pillars made of approved weldless rolled or drawn 
‘steel tubes may be of the diameter required by Table 14 for 
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hollow pillars with a reduction of 25 per cent in thickness. 
The steel of which these tubes are made is to have a tensile 
strength of not less than 35 tons per square inch with an 
elongation of not less than 10 per cent in a length of 8 
inches. 


3. Widely Spaced Pillars—(a) Where pillars are 
widely spaced, the scantlings are to comply with Table 15, 
and are to be determined on the basis of length of pillar in 
association with a numeral 

Sp salt te Pal 
100 

where § is the fore and aft distance, in feet, from centre 

of span to centre of span; 

B is that proportion of the breadth of deck, in 
feet, supported by the pillars ; 

H is the sum of the heights of the several 
superimposed "tween decks measured, in feet, 
from top of beam to top of beam with an 
addition of 5 feet for the upper deck in 
Full Scantling vessels, and 4 feet for upper 
decks in Complete Superstructure vessels 
and for poop, bridge and forecastle decks. 


In the case of a deck fitted exclusively for the accommo- 
dation of passengers, the height of tween decks may be taken 
as 4 feet. For superimposed superstructures exclusively 
devoted to such accommodation this height may be taken as 
% feet in each case. 


(6) The scantlings given in Table 15 are arranged for 
pillars made of steel having a tensile strength of from 26 to 
32 tons per square inch, Where steel of 22 to 25 tons per 
square inch tensile strength is used, the thickness is to be 
increased 20 per cent beyond the requirements of the Table. 


(c) In the ’tween decks widely spaced solid pillars, 
having the scantlings given in Table 15a, may be fitted. 
These pillars are to have flat palms at their heads and heels 
and are to be attached by rivets of the number and diameter 
given in the Table. 


(d) Effective arrangements are to be made to distribute 
the support of the pillars to the decks and to distribute the 
load on the pillars at the heels. 

Where non-symmetrical types of girders are fitted longi- 
tudinal and transverse supporting brackets are to be fitted in 
way of the heads of the pillars. 

Where considered necessary by the Committee, the 
attachment of the floors to the intercostals and of the floors 
and intercostals to the inner bottom plating below the heels 
of pillars, will be required to have additional riveting. 
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Where pillars are not stepped on the tank top at the 
intersection of a floor and an intercostal girder, intercostals 
and partial solid floors are to be fitted. Manholes are not 
to be cut in the floors and intercostals below the heels of 
pillars, 


(e) Doubling plates are to be fitted on the inner bottom 
plating under the heels of widely spaced tubular pillars. 


(f) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the pillars are to be suitably increased. 


4. Deck Girders at Heads of Widely Spaced Pillars. — 
(a) Where widely spaced pillars are fitted, the beams 
between the pillars are to be supported by deck girders of 
the dimensions given in Tables 16 and 17 and the scantlings 
of the girders are to be determined on the basis of the 
depth of girder in association with a numeral 


Sx Bx H 
100 
where S is the fore and aft spacing, in feet, of the 
pillars from centre to centre ; 


B is that proportion of the breadth of the deck, 
in feet, supported by the girder ; 


H_ is the height of the ’tween decks next above 
the girder, measured in feet, from top of 
beam to top of beam where the pillars in the 
tween decks are placed immediately over 
those below. 


For upper decks in Full Scantling vessels H may be 
taken as 5 feet. For decks fitted exclusively for the 
accommodation of passengers and for upper decks in com- 
plete superstructure vessels and for poop, bridge and 
forecastle decks H may be taken as 4 feet. 


For superimposed superstructures exclusively devoted to 
passenger accommodation this height may be taken as 3 feet, 


Where the pillars above a deck are not placed over those 
below, H is to be the sum of the heights of the several ‘tween 
decks, in feet, above the girder, with an addition as specified 
above for the weather deck, or, is to be increased to 
correspond with the additional load supported. 


(@) Plates, channels, bulb angles and angles forming 
component parts of girders, are to be fitted in long lengths 
and are to be efficiently strapped or lapped at the butts. 


(c) Where girders are formed of channels, these are to 
be attached by two rivets either to the lower flanges of the 
beams, or to short angle lugs fitted to the beams. 

e2 


Where girders have double lower angles, the intercostal 
plates are to be attached to the beams by angle lugs extend- 
ing to the bottom of the girder and to the bottom of the 
beams alternately where beams are fitted at every frame, and 
to the bottom of the girder at every beam where beams are 
fitted at alternate frames. 

Where girders have single bulb angles on the lower 
edge, plate brackets supporting the girder are to be fitted not 
more than three frame spaces apart when the beams are on 
every frame, or two frame spaces apart when the beams are 
fitted on alternate frames, and where double bulb angle 
girders are fitted these brackets may be four frame spaces 
apart. At deck girders abreast hatchways the supporting 
brackets are not to be more than two frame spaces apart. 
The beams between these plate brackets are to be attached 
to the girders by angle lugs, which extend alternately to 
the bottom of the beam and to the bottom of the girder. 


(d) Girders are to be efficiently attached to the bulk- 
heads by flanged brackets having a depth equal to twice 
the depth of the girder measured from the top of the beam, 
and having the same thickness as the girder plate. 


(e) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the girders are to be suitably increased. 


5. Reinforced Hatchway Side Coamings and End 
Beams in ‘Tween Decks.—(a) Where the hatchway side 
coamings of *tween decks are designed to act as deck girders, 
the scantlings are to comply with Table 17, and the 
number to be used is given by 

L?xbx H 
100 

where L is the length of hatchway in feet, 

b is that proportion of the breadth of the deck, 
in feet, supported by the side coaming ; 

His the height, in feet, of the ‘tween decks 
next above the girder, measured as in 
clause 4. 

(6) Where a hatchway side girder does not fort part of a 
continuous fore and aft girder, it is to extend for a 
distance equal to two frame spaces beyond each end of the 
hatchway and is to be efficiently attached to the hatchway 
end beams by large gusset plates. 

(c) Plate brackets are to be fitted not more than two 
frame spaces apart. 

(@) Where the hatchway end beams which carry the 
hatchway side coamings are supported by pillars at the 
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centre line only, the scantlings are to comply with Table 17, 
and the numeral to be used is given by 


ioc bx 
“40X Til nile 
where I, b, and H have the same meaning as in para- 
graph (a) ; 
B is half the breadth of the deck in feet at the 
hatchway end beam. 


(e) The hatch end beam knees are to be increased in 
breadth and thickness beyond the ordinary requirements and 
are to be flanged on the edge. 


(f) The frames to which the hatchway end beams are 
attached are to be reinforced if considered necessary. 

(g) In cases where deep hatchway side coamings and 
end beams are fitted, as at weather decks, the arrangements 
will be specially considered. 


6. Riveting.—(a) The number of rivets in the heads 
and heels of solid or hollow closely spaced pillars is to be 


regulated by their diameter in accordance with the following 
Mable s— 


Dikineter of Pillar. | Number of Diameter of | 


- Rivets. Rivets. 
Inches. | Inches. 
Not excceding 3}... 2 z 
Above 34 and not exceeding 45... 3 | z 
Bee! are a Gia] 4 1 
i. ee 6 1 


(b) Where pillars are fitted under watertight flats the 
rivet attachment is to be sufficient to withstand the load due 
to water pressure. 


(c) The rivets in the seams of built tubular pillars are 
to be spaced not more than 5 diameters apart, centre to 
centre. 

(d) The rivets in angles or channels forming pillars are 
to be spaced so as to close the work efficiently, and may be 7 
diameters apart, centre to centre. 


(e) The rivets in deck girders are to be spuced so as to 
close the work efficiently, and may be 7 diameters apart, 


centre to centre. The rivets in the intercostal angle are to 
be spaced not more than 5 diameters apart, centre to centre. 


(f) The flanged brackets at the ends of the girders 
‘are to be double riveted to the girders and to the bulkheads. 
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7. Machinery Spaces.—(a) The beams in the machinery 
space are to be pillared as far as practicable. 


(’) The requirements regarding the scantlings of bunker 
bulkheads which act as pillars are set forth in Section 21. 


8. Middle Line Bulkheads in lieu of Pillars.—The 
requirements regarding the scantlings of non-watertight 
middle line bulkheads are set forth in Section 21. 


WATERTIGHT BULKHEADS. 


Section 17. 1. Peak and Machinery Space Bulk- 
heads.—(q) A watertight collision bulkhead is to be fitted 
at a distance not less than 5 per cent of the vessel’s length 
from the fore part of the stem at the waterline. 


(») An after peak bulkhead is to be fitted, and is to 
be arranged to enclose the shaft tubes in a watertight 
compartment. 


(c) A bulkhead is to be fitted at each end of the 
machinery space. 


2. Additional Bulkheads.—(a) Additional watertight 
bulkheads as follows are to be fitted at reasonable spacing :— 


In vessels above 285 feet and not exceeding 335 feet 
in length, an additional watertight bulklead is to be 
fitted about midway between the collision and boiler 
room bulkheads, making a total of five bulkheads. 


In vessels above 335 feet and not exceeding 405 feet, 
two additional watertight bulkheads are to be fitted, 
one in the forward hold and one in the after hold, 
making a total of six bulkheads. 


In vessels above 405 feet and not exceeding 470 feet, 
seven watertight bulkheads are to be fitted. 


In vessels above 470 feet and not exceeding 540 feet, 
eight watertight bulkheads are to be fitted. 


In vessels above 540 feet and not exceeding 610 feet, 
nine watertight bulkheads are to be fitted. 
(b) Where in vessels above 220 feet and not exceeding 
235 feet in length the machinery space is fitted aft, a water- 
tight bulkhead is to be fitted about midway between the 
collision bulkhead and the bulkhead at the fore end of the 
engine and boiler space. 


(c) In vessels in which the fitting of the number of 
bulkheads specified in the preceding paragraphs would inter- 
fere with the requirements of a special trade in which the 
vessel is to be employed, the Committee will be prepared to 
consider proposals from the Owner to dispense with one or 
more bulkheads. In all such cases suitable structural 
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compensation for the omission of the bulkhead will be 
required, and a notation will be made in the Register Book 
describing the number and position of the bulkheads omitted, 


(a) For bulkheads in sailing vessels, see Section 36. 


3. Height of Bulkheads.—(«) The collision bulkhead 
is to extend in all cases to the upper deck. 


() In Full Scantling vessels the bulkheads are to 
extend to the upper deck, except the after peak bulkhead, 
which, subject to the approval of the Committee, may 
extend to the first deck above the load waterline, provided 
this deck forms a watertight flat from the bulkhead to the 
stern. 

(¢) In vessels whose draught does not exceed that which 
could be assigned as a Complete Superstructure vessel 
the bulkheads need extend to the second deck only. 


(@) In all vessels the machinery openings within the 
superstructure are to be efficiently trunked. 


4. Bulkhead Plating.—(a) The plating is to be not 
less in thickness than required by Table 81. 

(0) The lowest strake is to be at least 36 inches in 
height, measured from the tank top, or from the keel in 
vessels having no double bottom, but where there is a double 
bottom on one side of the bulkhead only, the lowest strake 
is to extend at least 12 inches above the double bottom. 
In all cases the lowest strake is to be at least *04 inch 
thicker, and in the case of a stokehold or bunker bulkhead 
this strake is to be ‘10 inch thicker than required by the 
Table. Where the stokehold or bunker bulkhead forms 
the boundary of oil fuel tank the increase to the lowest 
strake need only be 04 inch. At the end of a stokehold 
space the bottom plating of the bulkhead is to extend to a 
height not less than 24 inches above the stokehold floor. 


(c) Plates in the limbers are to be *10 inch thicker 
than required by the Table. 


(d) The bulkhead plating is to be doubled or increased 
in thickness in way of the stern tube opening. 


5. Bulkhead Stiffeners.—(a) Vertical stiffeners are to 
be fitted of the size required by Tables 27 and 28, spaced 
30 inches apart, but this spacing may be increased up to a 
maximum of 36 inches, provided the strength be corre- 
spondingly increased. 

The scantlings of stiffeners which are bracketed at one 
end and lugged at the other may be taken as a mean 
between those required by Tables 27 and 28. 


(b) The spacing of stiffeners of collision bulkheads is 
not to exceed 24 inches, but the scantlings of stiffeners and 
thickness of plating are to be as required by Tables 27, 28 
and 31 for stiffeners spaced 30 inches apart. 


(c) The lower end of each stiffener is to be attached 
to the shell plating, or to the inner bottom plating, and 
the bracket, or its connecting angle, is to extend to the floor 
adjacent to the bulkhead. 


At each deck level which forms the top of a system 
of stiffeners, plating is to be provided of a character which 
will ensure horizontal. rigidity in the bulkhead, and the 
upper brackets on the stiffeners are to be connected to 
angles which extend over a beam space, when beams are 
fitted either at every frame or at alternate frames. In the 
latter case the vertical flanges of the angles are to be increased 
in depth by 1 inch. Other effective means may be adopted 
for securing the necessary structural rigidity in these parts. 


The distance from the heel of the boundary bar to 
the extremities of the arms of the brackets is to be two 
and one-half times the depth of the stiffener and the 
thickness of the brackets and number of rivets in each 
arm is to be as required by Table 30. 


(d) Where bulkhead stiffeners are cut in way of water- 
tight doors in the lower part of a bulkhead, the opening 
is to be suitably framed, and a tapered web plate, stiffened 
on its edge, is to be fitted on each side of the door from 
the base of the bulkhead to well above the door opening. 


Where stiffeners are not cut, but where the space 
between the stiffeners has to be increased on account of 
watertight doors in ‘tween deck bulkheads, the stiffeners 
at the sides of the doorway are to be suitably increased in 
depth and strength so that the efficiency in this neighbour- 
hood is at least equal to that of the unpierced bulkhead, 
without taking the stiffness of the door frame into con- 
sideration. 


(e) Bulkheads are to be suitably strengthened at the 
ends of decks girders and where subjected to concentrated 
deck loads if necessary. 


6. Boundary Angles——The bulkheads are to be 
attached to the outside plating, decks, and inner bottom 
by single angles, not less than *10 inch thicker than the 
tabular thickness of the bulkhead plating to which they are 
attached. These angles may be single riveted, except where 
situated more than 35 feet below the top of the bulkhead, 
when they are to be double riveted in both flanges. The 
flanges of the angles are to be noi less than 3 inches 
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for 3 inch rivets, 3} inches for J inch rivets, and 4 inches 
for 1 inch rivets, where single riveted, and 5 inches for 
3 inch and { inch rivets, and 6 inches for 1 inch: rivets 
where double riveted. 


7. Riveting.—The rivets in the seams and butts of 
plating and in the boundary bars of bulkheads are to be 
spaced as required by Table 88. Where the distance below 


the bulkhead deck is more than 35 feet, the vertical 


connections of plates are to be double riveted. The rivets 
connecting stiffeners to bulkhead plating are to be spaced 
not more than 7 diameters, centre to centre, and, in the 
case of stiffeners having no bracket attachment they are to 
be spaced 4 diameters apart for 15 per cent of their length 
from each end, 


8. Caulking and Watertightness—All watertight 
bulkheads are to be carefully caulked, and their watertight- 
ness tested in accordance with clause 18. 


In way of watertight flats the side framing is to be 
eut and bracketed to the deck, or watertightness is to be 
maintained by means of caulked angle chocks, or by cast 
steel or iron chocks efficiently secured and rust jointed. 


9. Watertight Recesses, Decks and Steps in Bulk- 
heads.—(a) Watertight recesses in bulkheads are to be 
framed and stiffened so as to provide equivalent strength 
and stiffness to watertight bulkheads. 


(b) Watertight decks and steps in bulkheads are to 
have beams at every frame of the sizes given for stiffeners 
in Table 28, except where such beams are fitted in short 
lengths bracketed at each end, when they may be based on 
Table 27. 


The horizontal plating is to be *04 inch thicker than 
required for bulkheads under the same height from the top 
of the bulkhead or from the upper deck. In obtaining 
the necessary scantlings for beams and plating, account is 
to be taken of the spacing of the beams, and in no case 
are the sizes of these beams and thickness of plating to 
be less than required by Sections 15 and 13 respectively 
of the Rules. 


(c) The rivet connections of pillars are to be sufficient 
to withstand the load due to water pressure. 


10. Chain Lockers.—Where chain lockers are fitted 
abaft the collision bulkhead, the bulkheads are to be caulked. 


11. Watertight Longitudinal Bulkheads.—Water- 
tight longitudinal bulkheads are to be equal in strength and 
stiffness to transverse bulkheads of the same depth. 
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12. Watertight Doors.—(«) Watertight doors are to 
be carefully and efficiently constructed and fitted, and 
strongly connected to the bulkhead, and are to be hose 
tested in place. 

(b) Watertight doors are to be capable of being quickly 
closed from the bulkhead deck, and are to have an index at 
the operating position showing whether the door is open or 
closed. The lead of shafting is to be as direct as possible 
and the screw is to work in a gun-metal nut. 

(c) Hinged watertight doors of approved pattern may 
be fitted in “tween decks in approved positions. The 
hinges to these doors are to be fitted with gun-metal pins. 


13. Testing —(a) On completion, ordinary watertight 
bulkheads and deck flats are to be hose tested to the 
Surveyor’s satisfaction. 

(6) Fore and aft peak bulkheads which do not form the 
boundaries of ballast tanks are to be tested by the peaks 
being filled with water to a height of not less than the load 
waterline. 


14. Deep Tanks and Tunnels.—The requirements for 
the construction of deep tanks and peak tanks are contained 
in Section 19 and those for shaft tunnels in Section 18. 


SHAFT TUNNELS. 


Section 18. 1. Tunnel.—Where the engines are 
situated amidships, the shafting is to be enclosed in a 
watertight tunnel of dimensions which permit reasonable 
access for examination or repair of the shafting. 


2, Stiffeners.—(a) Tunnel stiffeners are to be of the 
size required by Table 32 and are to be spaced 36 inches 
apart. The spacing of the stiffeners may be adjusted to 
suit the frame spacing provided an arrangement equivalent 
to the Rule requirements is obtained. The foot of each 
stiffener is to overlap and is to be attached in all cases to 
the tunnel base angle, which angle is to be ‘10 inch thicker 
than the tunnel side plating. Angle stiffeners 6 inches in 
depth and all bulb angle stiffeners are to be connected to 
the inner bottom plating by a lug. 

(b) Where the shaft tunnel passes through a deep tank 
the construction is to comply with the requirements of 
Section 19, clause 5. 

(c) Additional stiffening as may be necessary is to be 
provided where masts or hold pillars are stepped on the tunnel. 

3. Plating.—The plating on the flat of tunnel sides 
is to be of the thickness required by Table 31 for bulkhead 
plating with stiffeners spaced 36 inches apart, and the curved 
plating may be of the thickness required for bulkhead 
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plating with stiffeners spaced 30 inches apart. Where the 
spacing of the stiffeners exceeds 36 inches the thickness of 
the plating is to be increased at the rate of -04 inch for 6 
inches increase in spacing. 


The top plating in way of the hatchways is to be not 
less than *10 inch thicker than the remaining plates, or 
is to be covered with wood not less than 2 inches thick 
secured by bands and angles so as not to have through 
fastenings in the tunnel plating. 


4. Tunnel Recess—The plating of the top of the 
tunnel recess is to comply with the requirements for bulk- 
heads. The scantlings of the beams are to be determined 
on the basis of their unsupported span, in conjunction with 
the height of cargo which they may be called upon to 
support, but should not be less than required for watertight 
flats by Section 17, clause 9. 


The rivet connections of the pillars supporting the 
beams are to be sufficient to withstand the load due to 
water pressure. 


5. Riveting.—Riveting and caulking are to be as 
required for ordinary watertight bulkheads, 


6. Entrance Door.—The tunnel is to be provided with 
a watertight door on the engine room bulkhead fitted in 
accordance with the requirements of Section 17, clause 12. 


7. Pipe Tunnel.—If a pipe tunnel is led through the 
forward holds, the scantlings and arrangements are to be 
similar to those required for a shaft tunnel, 


8. Ventilators.—Ventilators to tunnels are to have 
scantlings suitable for the pressure to which they may be 
subjected, and are to be made watertight. 


9. Testing.—On completion, tunnels are to be those 
tested to the Surveyor’s satisfaction. 


DEEP TANKS AND PEAK TANKS. 

Section 19. 1. Plating—The thickness of the 
plating of the boundary bulkheads is to be as required by 
Table 31 for watertight bulkhead plating with stiffeners 
spaced 30 inches apart. Where the height of the overflow 
pipe above the crown of the tank does not exceed 30 per 
cent of the depth of the tank, the thickness of each strake 
of the plating is to be governed by the depth below the top 
of the tank to the lower edge of strake, Where the height 
represented by 30 per cent is exceeded, the depth given above 
is to be increased by a distance equal to one-half the 
difference between the height to which the overflow pipe 


extends and the height represented by 30 per cent of the 
depth of the tank. In no case, however, is the thickness to 
be less than °30 inch. 


2. Stiffeners—(a) The spacing of the stiffeners on 
the boundary bulkheads is not to exceed 24 inches. 


(4) The stiffeners are to be of the scantlings required 
by Table 34, and are to be determined on the basis of the 
length of stiffener in association with the head H, measured 
from the crown of the tank to the top of the stiffener, 
which is zero where the distance in feet from the crown of 
the tank to the top of the overflow pipe does not exceed 
30 per cent of the depth of the tank. Where the height 
represented by 30 per cent is exceeded, H is to be taken as 
one-half of the difference between the actual height to which 
the overflow pipe extends and the height represented by 30 per 
cent of the depth of the tank. The stiffeners are to be 
bracketed at the deck and inner bottom. The sizes of the 
brackets and the number of rivets are to be as required for 
watertight bulkhead stiffeners of the same size. 


3. Deck.—(a) I'he beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength than required for the stiffeners of 
the boundary bulkheads. The beams are to be supported by 
an efficient intercostal girder on each side of the centre line, 
and special attention is to be paid to the riveting at the 
heads and heels of the quarter pillars. 


(>) The deck plating forming the top of the tank is to 
be ‘04 inch thicker than required for the boundary bulkheads 
under the same head, but is not to be less than °34 inch 
with beams spaced 25 inches apart, -40 inch with beams 
spaced 30 inches apart, and 44 inch with beams spaced 
36 inches apart, but the thickness of the plating is not to be 
less than required by Table 26. If the deck plating is 
sheathed the thickness is to be as required for the plating 
of boundary bulkheads, or as required by the Tables for 
deck plating, whichever of these is the greater. 


4. Framing.—The side frames in deep tanks are to 
be increased half-an-inch in depth beyond the normal frame. 


5. Tunnel.—(a) Where the shaft tunnel passes through 
a deep tank, the spacing of the stiffeners is to be the same 
as the frame spacing, and the scantlings are to be equivalent 
to those required by Table 34, and as provided in clause 2, 
the length of stiffener being taken as the height from the 
base of the tunnel to the top of the flat side. The ends of 
the stiffeners are to be bracketed to the inner bottom. 
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(b) The thickness of the plating is to be equivalent to 
that required for the boundary bulkheads of the deep tank, 
having regard to the spacing of the stiffeners in each case. 


6. Washplates.— Efficient wash plates are to be fitted 
at the middle line in peak tanks; they are also to be fitted in 
other water ballast tanks where the breadth exceeds 30 feet. 


7. Boundary Angles.—The boundary angles of the 
bulkheads are to be single riveted where the depth of the 
tank does not exceed 35 feet. Where this depth is exceeded, 
the boundary angles are to be double riveted except at the 
deck, where they may be single riveted. : 


8. Air Pipes—Air pipes are to be fitted at the 
opposite end to that at which the filling pipes are placed, 
or at the highest part of the tank. Their total sectional 
area is not to be less than the area of the filling pipes, and 
they are to be carried to above the upper deck, and their 
discharge ends are to be always open. Ample provision 
is to be made for the free passage of air to prevent the 
formation of air pockets. - 

9. Ventilators.—’T'ween deck ventilators to deep tanks 
are to have scantlings suitable for the pressure to which 
they may be subjected, and are to be made watertight. 


10. Riveting.—The rivets in the seams and butts of the 
bulkhead plating and deck plating. are to be spaced 4 
diameters apart centre to centre. The rivets in the bulkhead 


. flange of the boundary bar are to be spaced 44 diameters 


apart centre to centre, and in the shell, deck and inner 
bottom flange 5 diameters apart centre to centre. The 
rivets through the frames and shell plating are to be spaced 
5} diameters apart, centre to centre, and the rivets attaching 
the stiffeners to the bulkhead plating are to be spaced 
6 diameters apart, centre to centre. 


11. Testing —Tanks are to be tested by a head of 
water equal to 30 per cent of the depth of the tank, or 
8 feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent a greater pressure 
than the test head. Where the tanks are not fitted with 
overflows or other similar devices, they are to be tested by a 
head sufficient to give the maximum pressure which can be 
experienced in practice, but in no case less than 8 feet. In 
all cases the pressure to which the tanks will be subjected is 
to be indicated on the plans submitted for approval. 


12.--Bulkheads forming part of Watertight Sub- 
division. —Where the boundary bulkheads of the tank 
form part of the watertight subdivision of the vessel, the 
scantlings and arrangements of these bulkheads are not to 
bé less than required by Section 17. 
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ARRANGEMENTS FOR CARRYING AND BURNING 
OF OIL USED AS FUEL. 


A. GENERAL. 

Section 20. 1. Flash Point—-(a) The following 
arrangements are applicable only to the cases where the oil 
fuel to be carried is such that its (close test) flash point, as 
determined by a standard type of flash point apparatus, 
does not fall below 150° Fahrenheit. 


(0) For oil fuel with a lower flash point the arrange- 
ments are to be submitted for special consideration. 


2, Record in Register Book.—In vessels arranged to 
use oil as fuel, and where the requirements of this Section 
have been complied with, the following records will be made 
in the Register Book :—“ Fitted for oil fuel (date) F.P. 
above 150° F.” in cases in which approval has been given 
for the use of oil with a flash point above 150° Fahrenheit. 
The notation “ Fitted for low flash oil fuel” (date) will be 
made in cases where the arrangements have been approved 
for oil fuel with a lower flash point than 150° F. 


B. OIL FUEL BUNKERS. 

1. Plating —The thickness of the plating of the 
boundary bulkheads is to be as required by Table 31 for 
watertight bulkheads with stiffeners spaced 30 inches apart. 
Where the height of the overflow pipes above the crown 
of the tank does not exceed 30 per cent of the depth 
of the tank, the thickness of each strake of the plating 
is to be governed by the depth below the top of the 
tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded the depth given 
above is to be increased by a distance equal to one-half 
the difference between the height to which the overflow 
pipes extend and the height represented by 30 per cent of 
the depth of the tank. In no case, however, is the 
thickness to be less than *30 inch. 


2. Stiffeners.—(a) The spacing of the stiffeners on the 
boundary bulkheads is not to exceed 24 inches. 


(b) The vertical stiffeners are to be as required by 
Table 34, and are to be determined on the basis of span 
between the horizontal supports in association with the 
head H, measured from the crown of the tank to the 
top of each span, where the distance, in feet, from the 
crown of the tank to the top of the overflow pipe does not 
exceed 30 per cent of the depth of the tank. Where this 
height is exceeded, H is to be increased by one-half the 
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difference between the actual height to which the overflow 
pipe extends, and the height represented by 30 per cent of 
the depth of the tank. 

(c) The stiffeners are to be bracketed at the deck and 
inner bottom. The sizes of the brackets and the number of 
rivets are to be as required for watertight bulkhead stiffeners 
of the same scantlings. 

(@) The vertical stiffeners on the boundary bulkheads 
and the side framing are to be supported by horizontal 
girders spaced about 8 fect apart. The scantlings of these 
girders are to be as required by Table 33 and are to be 
determined by a numeral 

i aa al 


Where S = overall length of girder, in feet. 

i.e.,8 is the distance between the boundary bulkhead 
when the horizontal girders are all fitted within the 
compartment. Where the girders are not all fitted 
within the compartment, S is to be increased in 
proportion to the increased span. 

D =one-half the depth of the tank, in feet, where 
one horizontal girder is fitted. 

= one-third the depth of the tank, in fect, where 
two horizontal girders are fitted. 

= one-fourth the depth of the tank, in feet, where 
three horizontal girders are fitted. 

If = the distance, in feet, from the crown of the tank 
to the horizontal girder where the height of 
the overflow pipe above the crown of the tank 
does not exceed 30 per cent of the depth of 
the tank. Where this height is exceeded, H is 
to be increased by a distance equal to one-half 
of the difference between the actual height to 
which the overflow pipe extends and the 
height represented by 380 per cent of the 
depth of the tank. 


(e) The horizontal girders supporting the vertical 
stiffeners of the boundary bulkheads and the side framing 
are to be attached at their ends by flanged brackets. The 
toe of the bracket is not to be nearer the shell plating or 
the bulkhead plating than a distance equal to twice the 
breadth of the wider girder. The brackets are also to be 
double riveted in each arm, 

Supporting bracket plates to the girders are to be fitted 
on every third stiffener or frame; the remaining stiffeners 
and frames are to be attached to the girders by angle lugs. 


The girders are also to have supporting brackets at 
their intersection. 


(f) In tanks which extend for the full breadth of the 
ship and which exceed 30 fect in length, the strength and 
stiffness of the horizontal girders are to be increased in 
proportion to the increased length of tank, and efficient 
transverse wash plate divisions may also require to be fitted 
if considered necessary. 


(g) Where a steel deck abuts on an oil bunker bulkhead, 
the deck plating is to be attached to the bulkhead either by 
double angles, single riveted, or by tee bars. 


3. Tunnel—Where a tunnel passes through an oil 
fuel tank the scantlings are to be as required for a tunnel 
in a deep water ballast tank, but the angles attaching the 
tunnel plating to the inner bottom are to be double riveted. 


4, Middle Line Bulkhead and Washplates.— 
(a) In tanks extending the full breadth of the ship a 
middle line bulkhead is to be fitted. Where this bulkhead 
is intact the construction is to be as required for the 
boundary bulkheads. [f desired, this bulkhead may be 
perforated provided the total area of the openings does not 
exceed 10 per cent of the area of the bulkhead, in which 
case the horizontal girders may be dispensed with and 
vertical stiffeners of reduced size fitted. 

(4) In tanks which extend for the full breadth of the 
ship, quarter washplates are to be fitted. 


5. Decks—(a) The beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength than required for the stiffeners of 
the boundary bulkheads. 

(b) The deck plating is to be as required for the crowns 
of deep water ballast tanks. 


6. Riveting.—(a) Where the riveting is not otherwise 
required to be increased the seams and butts of the bulkhead, 
deck, tunnel and shell plating and the stringer angle may be 
single riveted if not more than 28 feet below the top of the 
overflow or 16 feet below the top of the tank : elsewhere the 
riveting is to be double. The boundary angles of the bulk- 
heads are to be double riveted throughout. 

The rivets in the plating of the boundary bulkheads, 
deck plating, inner bottom and deck stringer angle are to be 
spaced four diameters apart. The rivets in the boundary 
angles of the bulkheads may be spaced five diameters apart. 


(») The riveted connection of the horizontal girders 
to the bulkheads and shell plating may be by single angles, 
except at the ends of the girder, where they are to be 
double for a distance equivalent to twice the breadth of 
the girder. The rivets are to be spaced 44 diameters apart. 
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(c) In middle line bulkheads, whether perforated or 
not, the seams of the plating may be single riveted. 

(d) The rivets attaching the frames to the shell 
plating are to be spaced 54 diameters apart, centre to centre. 
The rivets attaching the stiffeners to the bulkhead plating 
are to be spaced 6 diameters apart, centre to centre. 

(e) The attachments of the frame brackets to the margin 
plate in way of the oil fuel bunker are to comply with the 
requirements of Section 20, C 3. 


7. Workmanship.—(a) The workmanship throughout 


is to be of the highest character, and is to be submitted to ‘ 


the closest inspection. 

(b) Plates are to be sheared from the faying surface. 

(c) Particular attention is to be given to the removal of 
burrs, drillings and rimerings. 

(d) Where holes for rivets are punched, the diameter 
of the punch is not to be more than ,/; inch greater than 
the diameter of the rivet. 

Holes in liners are to be the ‘same size as those in 
~ the plates. : 

Where there is difficulty in securing fairness of the 
holes, drilling in position should be resorted to. 


(e) Where any unfairness exists in rivet holes, they are 
to be rimered and re-countersunk. Larger rivets are to be 
used for rimered holes. 

(f) Surfaces of steel plates are to be fitted close to each 
other, and are to be caulked as far as practicable without the 
use of packing. Where packing is unavoidable, the material 
to be used should be non-soluble in oil. 

(g) Where boundary bars consist of double angles, both 
flanges of each bar are to be caulked. 

(hk) Angle or T-bar connections, which are situated on a 
caulking side, are to be caulked. 

(i) Attachments of fittings are to be made, as far as 
possible, without through fastenings. Where through bolts 
are fitted, they should be tapped, grommetted and set up. 


8. Ventilators.—’Tween deck ventilators to oil fuel 
tanks are to have scantlings suitable to withstand the 
pressure to which they may be subjected and are to be made 
watertight. Gauze diaphragms are to be fitted over the 
mouths of the ventilators. 


9. Drainage.—(a) Efficient means are to be provided 
by wells or gutterways, and sparring or lining, to prevent 
leakage from any of the oil fuel compartments from coming 
into contact witb cargo, and to ensure that any such leakage 
shall have free drainage into the limbers or wells. 
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(6) Where there is a possibility of oil leakage from 
bunkers, storage tanks, settling tanks, service tanks, pumps, 
heaters, and other apparatus, suitable gutterways, coffer- 
dams, drip trays, or drip screens, are to be arranged, and 
provision is to be made for draining these. 

(c) Where cargo or coal is carried in a compartment 
adjacent to an oil fuel settling tank, which may be heated, 
the compartment side of the tank is to be insulated to 
prevent heating of the cargo or coal. 

(a) Compartments for storing fresh water either for use 
in boilers or for drinking should be separated from oil 
compartments by cofferdams. 


10. Testing.—Tanks are to be tested by a head of 
water equal to 80 per cent of the depth of the tank, or 
8 feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent the occurrence of a 
greater pressure than the test head above. Where the tanks 
are not fitted with overflows or other similar devices, they 
are to be tested by a head sufficient to give the maximum 
pressure which can be experienced in practice, but in no 
case less than 8 feet. In all cases the pressure to which 
the tanks will be subjected is to be indicated on the plans 
submitted for approval. 


The attachment of all fittings to oil-tight surfaces 
should be completed before the tanks are tested. In any 
case, all oil-tight surfaces are to be examined prior to the 
completion of the vessel. 


11. Bulkheads forming part of Watertight Sub- 
division.—Where the boundary bulkheads form part of the 
watertight subdivision of the vessel, the scantlings and 
arrangements of these bulkheads are not to be less than 
required by Section 17. 


C. DOUBLE BOTTOMS. 

1. General.—(a) Oil fuel may be carried in ordinary 
cellular double bottoms. 

(b) Holes are not to be cut in the centre girder, except 
in way of the narrow tanks at the ends of the vessel. 
The centre girder need not be caulked or tested. 

(c) The lengths of the compartments are to be sub- 
mitted for approval. 

(d) Compartments for storing fresh water, either for use 
in boilers or for drinking, should be separated from oil fuel 
compartments by cofferdams. 


2. Riveting.—(a) Where ceiling is fitted the scantlings 
and riveting may be as required for water ballast tanks. 
Where ceiling is not fitted the inner bottom plating is to 
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have a minimum thickness of -40 inch when the spacing of 
the frames is as required by the Rules and the seams and 
butts are to be at least double riveted. 


(b) In the engine and boiler spaces the seams and 
butts of the inner bottom plating are to be at least double 
riveted. 

(c) Ceiling, if fitted, is to be laid on transverse battens, 
leaving at least two inches air space between the ceiling and 
the tank top. 


3. Gussets.—(a) Where gussets are required by Table 8 
at every frame, a continuous plate is to be fitted attaching 
the tank side brackets to the inner bottom, and the number 
of rivets attaching this plate to the tank side brackets 
and to the inner bottom is to be 30 per cent in excess of 
the number required by Table 8. 


Where gussets are required by the Table at alternate 
frames, a continuous plate is to be fitted as described above, 
and the number of rivets attaching this plate to the tank 
side brackets at each frame is to be 60 per cent of the 
number of rivets required by Table 8 at alternate frames. 

The rivets attaching the continuous plate to the inner 
bottom may be spaced 5 diameters apart, but the number in 
each frame space is not to be less than the number connecting 
the plate to the tank side bracket. 


Where gussets are required by the Table at every third 
frame, gusset plates are to be fitted at every second frame 
and the number of rivets in each arm is to be as specified in 
Table 8 for every third frame. 

Where gussets are not required by the Table, the 
number of rivets in the vertical bar attaching the tank side 
brackets to the margin plate is to be increased 40 per cent, 

(0) The holes in the margin plates to take the gusset 
plate rivets are to be countersunk, and countersunk headed 
rivets are to be used. 

(c) The above requirements are also to be complied with 
where oil fuel is carried in bunkers or deep tanks above an 
inner bottom compartment. 


4. Testing.—All double bottom compartments intended 
for carrying oil fuel are to be tested by a head of water 
representing the maximum pressure which could be experi- 
enced in service. 

The attachment of all fittings to oil tight surfaces 
should be completed before the tanks are tested. In any 
case, all oil tight surfaces are to be examined prior to the 
completion of the vessel, 


5. Workmanship.—The workmanship is to be as 
required for Oil Fuel Bunkers. 


D. FITTINGS AND CONTROL. 

1. General.—In addition to the special requirements 
detailed below, the requirements of Section 34 are to be 
complied with as far as they are applicable in respect to the 
drainage of tanks, oil bilges and cofferdams, and in respect 
to the height of air pipes above the freeboard or super- 
structure decks. 


2. Service, Settling and other Tanks.— Where such 
tanks do not form part of the structure of the vessel, the 
scantlings and arrangements are to be submitted for 
approval. 

In general, the thickness of the plating of these tanks 
is to be not less than } inch, but in the case of very small 
tanks, the thickness of the plating may be not less than 
g inch, Adequate stiffening of the plating is to be provided 
where necessary, 

3. Air, Overflow, and Sounding Pipes.—(w) Each 
oil fuel compartment is to be fitted with one or more air 
pipes, the discharge ends of which are to be led to the open 
air in a situation where no danger will be incurred from the 
issuing oil vapour when the compartment is being filled, 
and each is to be furnished with a wire gauze diaphragm 
which can readily be removed for cleaning or renewal. 

Where no overflow pipes are fitted, the sectional area of 
the air pipes to each compartment is to be not less than that 
of its filling pipe. 

(b) Where overflow pipes are fitted to any oil fuel com- 
partments, they are to have not less sectional area than the 
filling pipes, and are to be so arranged that no oil or vapour 
issuing from them will be a source of danger. 

For this purpose overflow pipes from oil fuel tanks are 
to be led either overboard or to overflow tanks of adequate 
capacity. 

Overflow pipes not exceeding 3 inches bore may dis- 
charge into suitably constructed oil wells of adequate 
capacity situated in the lower part of the machinery space, 
provided the outlet end is in a well lighted and readily 
visible position where no danger will be incurred from the 
issuing oil, and a liquid seal or trap be used to prevent the 
discharge of vapour into the machinery space. 

If the overflow tanks or overflow wells are not of 
adequate capacity, an approved alarm device is to be fitted 
on the overflow pipes. 

Where the overflow pipes are led to tanks which may 
be pumped up with water ballast, non-return valves are to 
be provided on the overflow lines to prevent water ballast 
entering the oil fuel tanks, or, alternatively, a suitable change- 
over device is to be provided. 
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(c) Each oil fuel compartment is to be provided with a 
suitable means for ascertaining the oil level therein, either 
by sounding pipes or by approved indicating apparatus. 
If sounding pipes are fitted, they are to be led to the 
weather deck, or to an accessible position cn a deck above the 
load water line; short sounding pipes may be approved in the 
shaft tunnels or machinery spaces, provided they are fitted 
to close automatically or with lock-up screw caps of approved 
type. Doubling plates are to be fitted under all sounding 
pipes. 

(d) Round gauge glasses are not to be fitted either to 


the oil storage, settling, or service tanks, but suitably 


protected gauges of approved design, having flat glasses of 
substantial thickness, and self-closing cocks or valves, may 
be allowed on settling and service tanks. 


(e) Where sounding pipes or gauge glasses of approved 
type are not fitted, the level indicating apparatus is to be of 
approved type and is to be tested after fitting on board, to 
the satisfaction of the Surveyors. 


4. Boiler Insulation.—(@) The boilers are to be 
suitably lagged. The clearance spaces between the boilers 
and tops of the double bottom tanks, and between the 
boilers and the sides of the storage tanks or bunkers in 
which oil fuel is carried, are to be adequate for the free 
circulation of air necessary to keep the temperature of the 
stored oil well below the flash point. 

(6) Where water tube boilers are installed, it is 
recommended that there should be a space of at least two 
feet six inches between the tank top and the underside of 
the pans forming the bottom of the combustion spaces. 


(c) Funnel dampers, if fitted, must be provided with 
a suitable device whereby they may be securely locked in 
the fully open position. Funnel dampers must not be fitted 
on ships equipped for burning oil fuel only. 

(d) Smoke box doors are to be shielded and well fitting, 
and the uptake joints made airtight. 


5. Oil Fuel Pumps and Oil Burning Appliances.— 
(a) In every ship where steam for main or auxiliary 
machinery required for essential services at sea is to be 
produced by burning oil fuel, there are to be no fewer than 
two units (a unit comprising pressure pump, suction and 
discharge filters, and heater). The pressure pumps for the 
oil fuel burning system are to be entirely separate from the 
feed, bilge and ballast pumps and connections. 


(b) All pumps used in connection with oil fuel are to be 
provided with effective escape valves, which are to be in close 
circuit, ie., discharging to the suction side of the pumps. 
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(c) If the oil fuel is sprayed by steam, means are to be 
provided to carry or make up the fresh water used for 
this purpose. 


6. Oil Pipes and Fittings.—(a) The oil pressure 
pipes conveying heated oil are to be of solid drawn 
steel, and placed in sight above the platforms in well- 
lighted parts of the stokehold or engine-room. The 
coupling flanges are to be machined so that they are 
practically metal to metal, any jointing material used being 
the very thinnest possible, and impervious to oil heated to 
250° F. The scantlings of the flanges are to be made 
suitable for at least 200 Ibs. per square inch working 
pressure, or the pressure to which the relief valves are 
loaded, whichever is the greater. 

The pipes, heaters, and their fittings are to be tested 
after jointing to at least 400 lbs. per square inch, or to 
double the working pressure, whichever is the greater. 


The working pressure of the oil fuel pressure pipes is to 
be determined from the formula contained in Section 6, 
clause 15, of the Rules for Heavy Oil Engines. 


(b) Other oil fuel pipes, and all bilge or water pipes 
passing through oil storage tanks are to be made of iron or 
steel. The coupling flanges are to be machined and the 
jointing material used is to be impervious to oil. The 
scantlings of the flanges are to be made suitable for not 
less than 100 lbs. per square inch working pressure, and, 
after jointing, the oil fuel pipes within the engine and 
boiler spaces are to be tested to 30 Ibs. per square inch 
or twice the working pressure, whichever is the greater. 
All such pipes within the engine and boiler spaces are to be 
led sufficiently high above the inner bottom to facilitate 
inspection and repairs. 


7. Valves and Cocks.—(w) All oil fuel suction pipes 
are to be fitted with valves or cocks at the bulkheads where 
they enter the machinery space. 

(b) In the case of all oil fuel storage, settling and 
daily service tanks, other than double bottom tanks, the 
suction valves or cocks are to be secured to the tanks, and 
so geared that they may be shut off from positions which 
will always be accessible in the event of fire taking place in 
the compartment in which they are situated. In the case 
of peak tanks, these valves or cocks are to be fitted on 
the tank side of the peak bulkheads. 

(c) All valves or cocks in the machinery space connected 
with oil fuel installations are to be capable of being con- 
trolled from above the engine and boiler room platforms. 
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(4) Where the filling pipes to settling and service tanks 
are not connected to the tanks near the top, they are to be 
provided with valves or cocks, controlled as in the case of 
the suction valves or cocks on these tanks, or else with 
non-return valves, secured to the tanks. 

(e) Valves or cocks are to be interposed between tlie 
pumps and the suction pipes in order that the latter may he 
shut off when the pumps are opened out for overhauling. 

(f) Test cocks or open drains for removing the water 
from oil fuel tanks are not to be fitted unless the cook or 
drain valve be of self-closing type. 

(g) All valves in connection with the oil fuel apparatus 
are to be so constructed as to prevent the possibility of any 
cover being slacked back or loosened when operating the 
valves. 


8. Control of Pumps.—The motive power of the oil 
fuel transfer and unit pressure pumps, and the steam supply 
for the fire extinguishing apparatus, are to be capable of 
being controlled from a position which will always be 
accessible in the event of fire taking place in the compartment 
in which they are situated as well as from the compartment 
itself, 


9. Compartments for Storage of Fresh Water.—The 
pipes in connection with compartments used for storing fresh 
water either for boilers or for drinking are to be separate 
and distinct from any pipes that may be used for oil or 
oily water and are not to be led through tanks which contain 
oil. 


10, Tanks for Carrying Oil or Water Ballast 
Alternatively—(a) Where it is intended to carry oil fuel 
and water ballast in the same compartments alternatively, 
the valves or cocks connecting the suction pipes of these 
compartments with the ballast donkey pump, and those 
connecting them with the oil fuel transfer pump, are to be 
so arranged that the oil may be pumped from any one 
compartment by the oil fuel pump at the same time as the 
ballast doukey pump is being used on any other compart- 
ment. Where settling or service tanks are fitted of large 
capacity so that they do not require frequent replenishment, 
the above requirement may be dispensed with. 

(4) In the case of deep tanks which can be used for 
oil fuel, water ballast or cargo, provision is to be made for 
blank flanging the oil fuel and water ballast filling and 
suction pipes when the tanks are being used for cargo, and 
for blank flanging the bilge suction pipes when the tanks 
are being used for oil fuel or for water ballast. 


11. Steam Heating Coils.—(a) Where steam is used for 
heating the oil fuel, either in the bunkers, tanks, or heaters, 
the exhaust drains are to discharge the water of condensation 
into an observation tank where it can be seen whether or 
not it is free from oil. 

() The steam heating pipes in contact with the oil 
fuel are to be of wrought iron or steel, and are to be tested, 
after being fitted on board, to twice their working pressure. 

(c) The working pressure of the steam heating pipes is 
to be determined from the formule contained in Section 18, 
clause 16, of the Rules for Engines and Boilers. 


12. Ventilation.—The spaces in which the oil fuel 
burning appliances and the oil fuel settling and service 
tanks are fitted are to be well ventilated and easy of access. 


13. Fire Extinguishing Apparatus.—(w) Water ser- 
vice pipes and hoses are to be fitted so that the floor plates 
and tank top in way of boilers, oil fuel apparatus or deep 
storage tanks in machinery spaces can at any time be flushed 
with sea water. 

(b) Steam is to be led to pipes perforated for the emis- 
sion of steam into the lower parts of the boiler room or other 
machinery compartments containing oil fuel apparatus or 
deep storage tanks. 

(c) The steam supply to the fire extinguishing appara- 
tus is to be controlled as required by clause 8. 

(d) Where steam fire extinguishing apparatus is not 
fitted in the machinery spaces of steamers or motorships, 
equivalent apparatus is to be provided, details of which are 
to be submitted for approval. 


14. General.—(a) No wood fittings or bearers are to 
be fitted in the boiler rooms, or in the compartments 
containing the settling tanks. 

(b) Savealls are to be fitted at the furnace mouths to 
intercept oil escaping from the burners. 

(c) Bilge suction pipes of lead are not permissible in 
engine or boiler spaces where settling tanks or oil fuel 
appliances are situated. 

(d) A plan of the oil fuel pumping arrangements is to 
be submitted in triplicate for consideration. 


OIL CARRIED AS CARGO IN DEEP TANKS AND 
PEAK TANKS. 


Section 20a. Where it is desired that a special 
notation be made in the Register Book indicating that a 
deep tank or a peak tank is considered to be structurally 
suitable for the carriage of oil as cargo, the following require- 
ments are to be complied with. 
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1. Flash Point.—The flash point of the oil is to be 
above 150° F. 


2. Scantlings and Riveting.—(a) The arrangements, 
stiffening and the scantlings, of tanks carrying vegetable oil 
and completely filled may be as prescribed for tanks 
carrying water ballast. The scantlings and arrangements 
of tanks carrying oil fuel, and of vegetable oil tanks 
intended to be used in the partially filled condition will be 
specially considered. 


(b) The riveting and the system of testing for deep 


tanks carrying oil fuel or vegetable oil are to be as prescribed 
for tanks carrying water ballast. 


3. General.—The arrangements for ventilation and 
drainage, fittings and control are to be as required for oil 
fuel bunkers. 


4, Notation.—The notation to be made in the Register 
Book will be: “Carrying fuel oil, F.P. above 150° F. in 
deep andjor peak tanks,” or “Carrying vegetable oil in 


_ deep and/or peak tanks,” as the case may be. 


5. Loading Test.—Before a cargo of oil is loaded the 
tank should be tested under water pressure and examined for 
cleanliness to ensure that it is in a proper condition to 
receive the oil cargo. 


NON-WATERTIGHT BULKHEADS. 


Section 21. 1. Middle Line Bulkheads.—(a) The 
thickness of the plating is to be ‘30 inch in the holds, 
and ‘26 inch in the “tween decks. The bulkhead is to be 
attached at the top and bottom by single angle bars “10 inch 
thicker than the bulkhead plating. 

(b) The vertical stiffeners are to be of the sizes given 
in Table 35, and may be fitted two frame spaces apart 
provided the frame spacing does not exceed 30 inches. Where 
the frame spacing is greater than 30 inches the stiffeners are 
to be fitted on every frame and the scantlings may be 
correspondingly reduced. 

Where quarter pillars are fitted the stiffeners may be 
reduced in strength by 20 per cent. 

(c) The stiffeners at the ends of the hatchways are to 
be bracketed at top and bottom, and where reinforced hatch- 
way end beams ate fitted, these stiffeners are to be doubled 
or equivalent arrangements provided. The remainder of the 
stiffeners are to be riveted to the beams and are to be 
attached at the bottom by double riveted lugs. 


2, Bunker Bulkheads—(a) The thickness of the 
plating and the scantlings of the bars at top and bottom of 
longitudinal vertical bunker bulkheads are to be as required 
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for the middle line bulkheads except that the lowest strake, 
which is to extend at least 24 inches above the level of the 
stokehold floor, is to be *36 inch in thickness. 

(b) The vertical stiffeners of longitudinal bulkheads 
which act as supports to the deck are to be of the sizes given 
in Table 35. 

(c) Where longitudinal bulkheads do not act as supports 
to the deck the stiffeners are to be of the sizes given in 
Table 35. 

(d) The stiffeners are to be fitted two frame spaces 
apart provided the frame spacing does not exceed 30 inches. 
Where the frame spacing is greater than 30 inches the 
stiffeners are to be fitted on every frame, and the scantlings 
may be correspondingly reduced. 


(€) The plating of transverse bunker bulkheads is to 
be as required for longitudinal bulkheads, and the stiffeners, 
which are to be spaced 86 inches apart, are to be in 
accordance with the requirements of Table 35. 

(f) Where sloping bunker casings are fitted, the 
scantlings of the stiffeners are to be suitably increased, and 
the stiffeners are to be additionally supported from the deck 
beams by angle stays, attached by brackets to the deck 
beams and the casing stiffeners. 


DETACHED SUPERSTRUCTURES. 


Section 22. 1. “Short” Deck Superstructures.— 
(a) The scantlings of poops, forecastles and “ short ” 
bridges (i.., bridges of which the length does not exceed 
15 per cent of the length of the vessel) are to be in accord- 
ance with the requirements of Table 25. 


(b) All vessels are to have forecastles except in cases in 
which the scantlings of the vessel do not exceed the require- 
ments for complete superstructure vessels. Where the 
conditions of service may necessitate the omission of the 
forecastle, additional sheer is to be provided as may be 
required by the Committee. 

(c) Where steel decks are fitted on poops, short bridges 
or forecastles, the thickness is not to be less than in the 
following Table, except that, steel decks which are sheathed 
need not exceed the thickness given in Table 25 for 
stringers and tie-plates. 


} Beams at 


Beams at 
| every frame. | alternate frames. 
Inches. Inches. 
Sheathed aan ‘26 “30 


Unsheathed ... “30 | “34 
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The thickness of plating given for forecastles in Table 25 
is applicable to unsheathed decks with beams fitted at every 
frame. Where the decks are sheathed a reduction of 06 inch 
may be permitted in the thickness of the plating, provided 
& minimum of *26 inch is maintained. 

(d) The seams of the side and deck plating and the 
butts of the side plating, stringer plates, deck plating, and 
tieplates may be single riveted. 

2. “Long” Bridges.—(a) Where the length of the 
bridge exceeds 15 per cent of the length of the vessel, the 
scantlings are to be as required by Tables 22 and 23. 

(+) The riveting of the butts and seams of the deck 
plating and of the side plating is to be as required by Table 
39. The riveting of the seams of bridge side plating 
need not exceed the riveting of the side shell plating but 
the seams are in every case to be double riveted for four 
frame spaces at the ends. 

3. Framing.—Partial bulkheads are to be fitted in 
bridges below large deckhouses, which bulkheads are to be 
in continuation of watertight bulkheads fitted below. Partial 
bulkheads may also be required to be fitted at other 
places. 

4. Strengthening at ends of Poops, Forecastles and 
Bridges.—(a) Bridges. At each end of a bridge the upper 
deck sheerstrake and the upper deck stringer plate are to be 
increased in thickness by 50 per cent in the case of long 
bridges and 80 per cent at short bridges. In way of a 
long bridge the sheerstrake, strake below and the 
upper deck plating, as fitted in the wells, are to be 
extended within the ends of the bridge for a distance equal 
to one-third the breadth of the vessel. ‘The bridge side 
plating is to be extended beyond the ends of the bridge and 
is to be supported by plate webs spaced not more than five 
feet from the ends of the bridge. The bulwark rail is to be 
connected to the bridge end bulkheads by substantial bracket 
plates, and similar bracket plates are to be fitted on the 
inner side of the bulkhead. 


(0) Poops and Forecastles. ‘The additional strength- 
ening prescribed above is to be fitted at the fore end of a 
poop or at the after end of a forecastle, wherever the length 
exceeds 25 per cent of the length of the vessel. 


5. Poop and Bridge Front Bulkheads.—(a) Bulkheads 
at the fore end of bridges, and of unprotected poops the 
length of which is 40 per cent or more of the length of 
the vessel, and of all poops covering machinery openings, 
are to have a thickness of -80 inch in vessels 200 feet in 
length and under, and -44 inch in vessels 380 feet in length 
and above. 


(>) The bulkheads are to be stiffened with bulb angles 
of the sizes given in the following Table :— 


Length | Sizeof Bulb |Number| pength |  gize of Bulb | Number 
of Ship. | Angle Stiffeners. party of Ship.} Angle Stiffeners. we prima 
Feet. Inches. Feet. Inches. 


under 


160 | 54x8x-30]} 38 | 360 | 8x3 x-42| 5 


160 | 6 x8x-82| 8 | 400 | 9 x8 x-44] 5 
200 | 6kx3x-s4| 4 | 440 94x 8hx'46] 5 
240 | 7 x8x-36] 4 | 480 |10 x8hx-48| 5 
280 | 7$x8x-38] 4 | 520 |10}x3hx-50| 6 


820 | 8 x8x°40 5 560 |11 x8}x°52| 6 


The stiffeners are to be spaced 30 inches apart, and 
efficiently connected to the deck plating at top and bottom 
by lugs having the number of rivets in each flange specified 
in the Table. 


(c) Bulkheads at the fore end of bridges not covering 
deck openings are to have plating of the thickness required 
by paragraph (a), but the stiffeners may be 10 per cent less 
in depth than given by paragraph (0). 


(d) Bulkheads of poops which do not cover machinery 
openings and are partially protected or less in length than 
40 per cent of the length of the vessel are to have a 
thickness of “24 inch in vessels 160 feet in length and 
under, and *88 inch in vessels 400 feet and above in 
length. The bulkheads are to be stiffened by plain angles 
of the size given in the following Table, spaced 30 inches 
apart, and connected to the deck plating at top and bottom 
by lugs having the number of rivets in each flange specified 
in the Table. 


, Number | ' Number 
Length Size of Angle . Length Size of Angle . 
of Ship. Stiffeners. pa of Ship.|  Stiffeners. pty 
| 
Feet. Inches. Feet. Inches. 
under 


150 | 3 x2kx-80| 2 | 350 | 54x38 x-42| 38 


150 | 35x25x°32) 2 | 400 |6 x3 x44] 8 


200 | 4 x3 x84 450 | 65x 84x -46 


nt bo 


250 | 44x38 x36 500 | 7 x8}x-48 


~ Fe 09 


7 x8 x°50 


30075 x3iexX 58 3 550 
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6. Bulkheads at After End of Bridges and Fore- 
castles:—The plating of bulkheads at the after end of 
bridges and forecastles is to be *20 inch in thickness in 
vessels 160 feet in length and under, and 30 inch in vessels 
400 feet and above in length. The bulkheads are to be 
stiffened by plain angles of the size given in the following 
Table, spaced 30 inches apart. 


Length of Size of 
Ship. | Angle Stiffeners. 
Feet. | Inches. | 
under | 
150 | 4x2) x26 
150 8 x2}x-28 
250 | 3h x3 x30 
350 | 4 x8 x°32 
| 


7. Deckhouses.—(a) All deckhouses on upper decks, 
or on decks of superstructures, are to be of sufficient 
~ strength and, where the length of the deckhouse exceeds 
10 per cent of the length of the vessel, plans showing 
the scantlings and arrangements are to be submitted for 
approval. 

(d) The sides and ends of large deckhouses are to be 
supported by partial bulkheads and web frames, together 
with intermediate vertical stiffeners. The spacing of the 
partial bulkheads, or webs, is not to exceed 30 feet, and, 
where possible, these are to be fitted above the structural 
bulkheads of the vessel. 

Web frames should also be fitted, where possible, at the 
sides of large doors. 

(c) Care is to be taken, as far as possible, to minimise 
the effects of all discontinuities in the structure of deck- 
houses. Continuous coamings are to be fitted below and 
above doors and other openings, and the corners of all 
openings cut in the sides of deckhouses should be well 
rounded. 

(d) The tops of the deckhouses are to be efficiently 
supported by beams of suitable scantlings, and the beams 
should, as far as possible, be fitted in line with the side 
stiffeners and be connected to them by bracket knees. In 
all vessels exceeding 300 feet in length where the top of the 
house forms the weather deck above passenger accommodation 
the beams are to be completely plated over the accommodation. 

(e) The deckhouse sides are to be additionally stiffened 
in way of boats and the decks strengthened in way of the 
davits. 
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RAISED QUARTER DECKS. 


Section 28. 1. Scantlings.—(a) In vessels of the 
raised quarter deck type the scantling numerals and moulded 
depth are to be taken to the upper deck. 


(b) The scantlings and arrangements of the side framing 
in way of the raised quarter deck are to be determined by 
the moulded depth of the vessel taken to the upper deck in 
association with the framing depth (d) taken in way of 
the raised quarter deck. 


(c) The scantlings of the raised quarter deck stringer 
and plating, sheerstrake and strake below, are to be as 
required by the Tables for a vessel having a longitudinal 
numeral calculated as in paragraph (a) in association with 
a proportion of length to depth taken to the raised quarter 
deck, but no addition need be made to the thickness of the 
deck stringer and plating on account of proportion of length 
of vessel covered by superstructures. 


2. Break Bulkhead.—The front or break bulkhead of 
the raised quarter deck is to have the thickness of the 
plating required for bridge front bulkheads, and is to be 
efficiently stiffened. 


3. Strengthening at Break—(a) The upper deck 
stringer plate is to extend abaft the break about four frame 
spaces, and the raised quarter deck stringer plate is to be 
extended about three frame spaces forward of the break ; 
the bridge stringer is also to be extended abaft the break. 


(b) In vessels which require a steel deck or part steel 
deck, the upper deck plating is to scarph the raised quarter 
deck for a length of two to three frame spaces according to 
the size and proportions of the vessel, and the upper deck 
stringer plate is to extend two or three frame spaces abaft 
the deck plating. 


(c) Sufficient diaphragm plates are to be fitted, of the 
thickness of the break bulkhead plating, to connect the two 
decks. They are to be attached to the decks and bulkhead 
by double angles, and are to be stiffened by an angle on the 
after edge and vertical stiffeners where necessary. 


(d) The upper deck sheerstrake is to be increased in 
thickness and is to be extended for a reasonable distance 
abaft the break. In the case of a raised quarter deck con- 
nected to a long bridge the raised quarter deck sheerstrake 
is to be increased in thickness, and the bulwark plates of 
the raised quarter deck adjoining the bridge side plating are 
also to be increased in thickness. 
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CRUISER STERNS. 


Section 24. 1. Length—wWhere vessels have 
cruiser sterns, the length (LL) of the vessel is to be measured 
in the manner required by Section 3, clause 1. 


2. Framing.—(a) The frames abaft the after perpen- 
dicular are to be spaced 24 inches apart, and are to be of the 
size required for bulb angle frames in peaks, and are to 
extend to the strength deck, 


(6) Floor plates are to be of a reasonable depth, depend- 
ing upon the form of the vessel, and are to be supported at 
the centre line by an intercostal girder, 


(c) Additional stiffening in the form of web frames and 
longitudinal girders is to be provided as may be necessary. 


3. Beams.—Beams are to have the scantlings required 
by the Rules for the respective decks. 


4, Plating.—The plating round the cruiser stern is to 
be of the thickness required by Tables 18 and 19 for side 
shell plating at ends. The riveting of the landing edges and 
butts is to be the same as that of the corresponding strakes 
of shell plating at ends, but the edges and butts are not to 
be less than double riveted up to the strength deck. 


5. Pillaring.—Pillaring arrangements are to be fitted 
to the satisfaction of the Surveyors. 


HATCHWAYS AND DECK OPENINGS. 


Section 25. 1. Height of Coamings. — The 
minimum height of coamings above decks is to be as follows :— 
On upper decks, except as qualified 
below, where exposed to weather ... 24 inches. 
On upper decks of \ 
vessels whose 
draught does not 
exceed that] _ oes 
Witteli” aoata “he When within t 
assigned as a of the vessel’s 
Complete Super- length from 
structure vessel, the stem ... 24 
on raised quarter When aft of the 
decks and on , 18 
decks of super- ee ae 
structures where 
exposed to the 
weather 


v— 


On decks inside superstructures the open- 
ings in the latter having no means 


of closing ... “- Sa rape Ls elect 


On decks inside superstructures the open- 

ings in the latter being closed by 

strong hinged wood doors or wooden 

shifting boards fitted in channels or 
equivalent ... er ey oe ate: 
On decks below the upper deck, or within an intact 
superstructure, the coaming plates need not 
extend above the deck, but in such cases an 
angle coaming is to be fitted round these 
hatchways; all openings in decks are required 

to be framed. ~ 

2. Thickness of Coamings.—(a) In hatchways on 
the upper deck or on superstructure decks where exposed 
to the weather, the side and end coamings are to be not less 
than ‘44 inch in thickness in vessels exceeding 200 feet in 
length. For vessels 100 feet long, the coamings are to be 
‘36 inch in thickness, and for vessels of intermediate length 

the thickness may be obtained by interpolation. 


(6) In hatchways below the upper deck, or within 
an intact superstructure, the side and end coamings are 
not to be less than *40 inch in thickness. 


3. Construction of Coamings.—(a) Angles connecting 
coamings and deck plating are to be of the thickness of the 
coamings to which they are attached, and where a wood deck 
is fitted, the vertical flange is to extend half-an-inch above 
such deck, 

The angles connecting the side and end coamings are 
to be of the thickness of the coamings. 

(4) Hatchway coamings, which are required by 
clause 1 of this Section to extend above the deck, are 
to be caulked and made watertight, and the angles connecting 
these hatchway coamings to the deck plating are to be 
turned or welded at the corners. 

(c) The side coamings of all hatchways are to extend 
to the lower edge of the beams. 

(7) Hatchway side coamings, which are 24 inches or 
more in height above the deck, and which are above 10 feet 
in length, are to be stiffened by horizontal bulb angles, not 
less than 7 inches in depth, fitted near their upper edges. 

Where hatchways exceed 10 feet in breadth, the end 
coamings are to be similarly strengthened, or be made 
equivalent thereto, unless the end coamings are adequately 
protected by the deck erections. 

Additional support is to be afforded by fitting brackets 
or stays from the bulb angle to the deck at intervals of not 
more than 10 feet. Where the coamings are 36 inches in 
height and above, plans showing the construction are to be 
submitted for approval. 
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(e) Where the pillars abreast the hatchways are spaced 
more than 4 frame spaces apart, or where the line of pillars 
at sides of hatchways is more than 18 ifiches from the 
coamings, the coamings will require to be made sufficiently 
strong as a girder to support the deck load, and plans 
of such cases are to be submitted for approval. (See 
Section 16.) 


4. Hatchway Beams.—(a) At hatchways which are 
required by paragraph 1 to be 24 inches in height, the 
hatchway beams and fore and afters are to be of the sizes 
given in Table 36a in vesscls 200 feet and more in length. 
In vessels not exceeding 100 feet in length the scantlings 
may be taken from Table 36. 

At weather deck hatchways which are required to be 18 
inches in height, the beams and fore and afters may be of the 
sizes given in Table 368. 

At tween deck hatchways the scantlings are to be in 
accordance with Table 36a except in spaces fitted exclusively 
for the accommodation of passengers when they may be as 
given in Table 36s. : 

In no case are hatchway beams to be more than 10 feet 
apart. 

(b) Where the height of ’tween decks exceeds 8 feet 
6 inches the scanitlings of the hatchway beams and covers 
are to be suitably increased. 

(c) The web plate beams are to be stiffened at their upper 
and lower edges by double angles, of the size required by 
Tables A and B except where bulb plates are fitted, when 
the top angles only are required. The angles at the upper 
edges are to extend to the extreme ends in all cases, and are 
not to be recessed where fore and afters are fitted. 

The ends of the web plates are to be flushed up on each 
side by doubling plates, having the same thickness as the 
angle mountings, and at least 7 inches wide. 

Where no fore and afters are fitted, the alternate web 
plates are to extend to the top of the wood hatches. 

(d) Steel fore and afters are to have angle mountings 
at the upper edges, as required by Table 36, and these 
mountings are to extend to the extreme ends in ail cases. 

Bearing pieces of heavy angle bar are to be fitted on the 
lower edge in way of each hatchway Leam which they cross. 

(e) Wood fore and afters are to be of pitch pine, or 
other wood of not less hardness and strength, and are to be 
free from defects. Steel shoes, at least 7 x °5 inches are 
to be fitted at each end of wood fore and afters, and plate 
bearing pieces, at least 9 x °5 inches, in way of each hatchway 
beam which they cross. 
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5. Carriers.—(a@) All hatchway beams and fore and 
afters are to be efficiently supported at their ends by steel 
carriers, with a length of bearing of not less than 3 inches ; they 
are to be fitted close to the sides and throat of the hatchway 
beams and fore and afters. Where carriers are of angle bars 
they are to be not less than °50 inch in thickness, and one bar 
of each carrier is to extend at least to the level of the deck. 

(b) Where the carriers adopted are of a form such as will 
not permit them to be extended to the deck, the thickness 
of the hatchway side coaming must be increased. 

(c) Where fore and afters extend across hatchway beams, 
strong lugs are to be fitted on the beam to keep the fore 
and afters in position. 

(d) The bottoms of all carriers are to be solid, or are to 
be efficiently secured by not less than two 7 inch rivets. 


6. Hatch Covers.—(a) Hatch covers are to be fitted to 
the hatchways in way of all laid decks. Solid covers are to 
have a finished thickness of 23 inches in association with 
an unsupported span of 5 feet. Where grating covers are 
fitted they are to be of sufficient strength. 

(b) Where it is desired to adopt a wider spacing of beams 
than given above, the thickness of the covers is to be 
increased and is to be not less than 8 inches where the 
unsupported span is 6 feet. 

(c) Hatch covers may be dispensed with at decks below 
the upper deck or within an intact superstructure, as 
defined in the last paragraph of clause 1, if desired by the 
owners, and, in any case where they are so dispensed with, 
the Certificate of Classification will be suitably endorsed, and 
a corresponding notation made in the Register Book. 


7. Hatch Rests.—Hatch rests are to be at least 24 
inches wide and, where necessary, the hatch rests are to be 
bevelled so as to provide bearing surface not less than that 
width. 


8. Cleats, Battens, and Tarpaulins. —Cleats, not more 
than 2 feet apart centre to centre, are to be fitted to the 
coamings of all hatchways on or above the upper decks, unless 
such hatchways are within an intact superstructure; the end 
cleats are to be placed not more than 6 inches from the hatch- 
way corners. They are to be of strong section, at least 24 
inches wide, and are to be attached by not less than two 
rivets. 

Tarpaulins in good condition, free from jute, thoroughly 
waterproofed and of ample strength are to be provided for 
all hatchways on superstructure decks, in exposed positions 
on upper decks, and within superstructures which are not 
permanently enclosed. Not less than two tarpaulins are to 
be provided to all hatchways in exposed positions. 
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Battens and wedges are to be efficient and in good 
condition. 


At all hatchways in exposed positions on weather decks, 
ring bolts or other fittings for lashings are to be provided. 


Where the breadth of the hatchway exceeds 60 per cent 
of the breadth of the deck in way of the hatchway and the 
coamings are required to be 24 inches in height, fittings for 
special lashings are to be provided for securing the hatch- 
way covers after the tarpaulins are battened down. 


9. Bunker Hatchways.—The minvimum heights of 
coamings of these hatchways are to be in accordance with 
clause 1, and covers, beams, and battening down arrange- 
ments as effective as those required for cargo hatchways are 
to be fitted. If the deck beams in way of these openings 
are cut, fore and aft coaming plates are to be fitted to 
take the beam ends. 


10. Flush Bunker Scuttles—Flush bunker scuttles 
may be fitted in the following positions :— 


(a) On bridge decks, poop decks, raised quarter decks, 
or on upper decks of complete superstructure vessels having 
tonnage openings. 

(6) In positions which are always accessible on decks 
inside superstructures where the openings in the latter are 
closed with efficient closing appliances. 


The scuttles are to be of iron or steel, of substantial 
construction, and are to have screw or bayonet joints. 
Where the scuttles are not secured to the frames by hinges, 
a permanent chain attachment is to be provided. 


11. Escape Scuttles.—(a) Where escape scuttles are 
fitted on the weather decks, strong coamings having a mini- 
mum height above the deck, as required by clause 1, are to 
be fitted, and are otherwise to comply generally with the 
requirements of this Section. 


(b) Where escape scuttles are fitted on decks inside 
superstructures, the openings in the latter being closed by 
strong hinged wood doors or wood shifting boards fitted in 
channels or equivalent, the scuttles are to be provided 
with either 


1. Strong coamings 9 inches in height with weather- 
tight wood covers, ae 
2. Angle coamings with hinged watertight steel covers 
secured by strong backs or closely spaced bolts and nuts. 
f 2 


(c) Where escape scuttles are fitted in the ‘tween decks 
and on decks within intact superstructures, the openings are 
to be provided with angle coamings and wood covers are to be 
fitted. This requirement may be modified to suit special 
conditions of trade on application being made to the Com- 
mittee by the Owners. 


12, Trunked Hatchways.—Where hatchways are 
trunked through one or more ‘tween decks, and the hatchway 
beams and covers are dispensed with at the intermediate decks, 
the hatchway beams, fore and afters, coamings and deck im- 
mediately below the trunk are to be adequately strengthened, 
and in such cases plans are to be submitted for approval. 


Where the trunkways are intended to take the place of 
*tween deck pillars in way of the hatches, they are to be of 
steel and are to be efficiently stiffened. 


13, Companions.—Companions on exposed decks should 
be of steel and be securely riveted to the deck. 


14, Mast Holes—In way of mast wedging, where iron 
or steel decks are not fitted, plates are to be riveted to the 
beams, of not less thickness than is required for stringer 
plate amidships, and of not less width than three times the 
diameter of the mast. 


VENTILATORS. 


Section 26. 1. Number and Size.—Ventilators, 
sufficient in number and size, are to be efficiently fitted to 
weather decks of all vessels. 


2. Ventilator Coamings.—(#) Where exposed to the 
weather the minimum height of coamings of ventilators to 
cargo spaces is to be 86 inches on upper decks excepb as 
qualified below. On upper decks of vessels whose draught 
does not exceed that which could be assigned as a Complete 
Superstructure vessel, on raised quarter decks and on decks 
of other superstructures, the minimum height of coaming 
is to be 30 inches except on superstructure decks within 
one-fourth of the vessel’s length from the stem where the 
height is to be 36 inches. 


If ventilator coamings are fitted of a greater height 
than 36 inches and are not efficiently supported by adjacent 
structures, they are to be strongly stayed or bracketed to 
the deck. 
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(6) The scantlings of the coamings and their attachment 
to the deck are to be in accordance with the following 
Table :— 


VENTILATOR COAMINGS. 


Internal Diameter of Ventilator Coaming Deck 
Coaming. Plate. Bar. 
Inches. Inch. Inches. 
6 and not exceeding 8 30 Sex Ss x 3s 


Above 8 Pa Ra 11 32 
eer futittiiods 13 “34 
ete gery 15 “36 
40 716 ‘3 aes ey "38 
ee “40 


8 x8 x°36 
84 x 3} x °38 


34 x 3} x °42 
34x 33 x 44 


The rivets in these bars are to be 3 inch diameter for 
ventilators not exceeding 15 inches in diameter, and 3 inch 
for ventilators greater than this diameter, and are to be 
spaced 4 diameters apart, centre to centre. 

(ec) A steel ring may be riveted to the outside of the 
coaming to provide a proper .bearing for the cowl, and the 
housing is to be not less than 15 inches. 

(d) In cases where a steel deck is sheathed with wood 
the coaming is to be riveted direct to the steel deck, and the 
vertical flange of the bar is to extend at least half-an-inch 
above the wood sheathing. 


8. Stiffening of Deck below Ventilators.—The deck 
plating in way of the ventilators is to be efficiently stiffened 
between the beams. 


4, Covers.—All ventilator coamings are to be provided 
with strong plugs and canvas covers or equally efficient 
appliances for closing the openings when the cowls are 
unshipped. 


5. Mushroom and Gooseneck.—Such ventilators when 
fitted to accommodation spaces are to be substantially con- 
structed and efficiently bolted to the deck plating. 


6. Scuttles in Topsides.—Side scuttles to spaces below 
the freeboard deck or to spaces within enclosed superstructures 
are to be fitted with efficient inside deadlights, permanently 
attached and capable of being closed watertight. 

In enclosed superstructures permanently allocated to 
passengers or to crew, portable deadlights may be provided if 
stowed beside the scuttles. 

7. Mechanical Ventilation. — Where a system of 
mechanical ventilation is adopted, sketches showing the 
construction of the tanks, fan casings and so forth, on the 
weather deck are to be submitted for approval. 
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8. Alternative arrangements.—Should the owners 
desire it, other arrangements proportionate to those pre- 
scribed in this Section may be adopted. 


ENGINE AND BOILER SPACE. 


Section 27. 1. Engine and Boiler Bearers.— 
(a) Engine and boiler bearers are to be of substantial 
construction and are to be efficiently supported by brackets, 
both longitudinally and transversely. 

(4) Where engines are bolted direct to the inner bottom, 
the thickness of the plating under the engines is to be 
suitably increased. 

(c) In single bottom vessels the floors in the engine 
space are to be increased in depth. 

(d) In all vessels additional fore and aft girders are 
to be fitted in way of the engine seating and thrust 
block seating and are to be attached to the shell. 

(e) Where it is intended to fit engines of special type or 
of greater power than in ordinary cargo carrying steamers, 
the engine seating is to be proportionately increased, and 
plans are to be submitted for approval. 


2. Additional Strengthening in Machinery Space — 
Additional transverse strengthening by means of web frames 
and strong beams, or otherwise, is to be provided in the 
machinery space. 


3. Clearance between Bulkheads and Boilers.—Coal 
bunker and hold bulkheads are to be kept well clear of 
boilers and uptakes. 

Where the boiler room bulkhead is recessed for a 
boiler, the recess is to be of a size sufficient to provide space 
all round the boiler for proper access. 

The roof of the recess is not to be less than 4 feet 
clear of the top of the boiler, the space between the bunker 
plating and the uptake is not to be less than 18 inches, and 
a baffle plate is to be fixed between the uptake and the 
bulkhead, or other efficient means are to be provided. 

Uptakes and flat surfaces of boilers-are not to be less 
than 18 inches, and cylindrical shells of boilers are not to be 
less than 9 inches, from coal bunker and hold bulkheads. 


4. Protection of Deck under Donkey Boilers.— Where 
donkey boilers are placed on the decks of vessels the deck 
underneath is to be increased *10 inch in thickness, and is to 
be protected by being covered with firebrick or cement not 
less than 2 inches in thickness. A similar increase in 
thickness and means of protection are to be fitted to decks 


on which fires may be drawn from any donkey boiler. 
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ENGINE AND BOILER OPENINGS. 


Section 28. 1. Extent and Construction of 
Machinery Casings.—(a) Engine and boiler openings on 
the weather deck are to be protected by properly framed 
casings of substantial construction. 

(6) The minimum height of casings on upper decks, 
except as qualified below, is to be 6 feet in vessels not 
exceeding 270 feet in length, and 7 feet 6 inches in vessels 
400 feet in length and above. 


(c) On upper decks of vessels whose draught does not 
exceed that which could be assigned as a Complete Super- 
structure vessel, and on decks of superstructures where 
exposed to the weather, the height of the casing is not to be 
less than 2 feet 6 inches. 


(d) The engine and boiler openings should be made as 
small as practicable, and as many cross ties as possible are to 
be fitted at each deck. The tops of the side casings are to 
be efficiently connected by beams and plating. 


(e) In the cases of vessels referred to in paragraph (0) 
above, the thickness of the casings is not to be less than 
‘26 inch for vessels 100 feet in length; +30 inch in vessels 
200 feet in length ; and -34 inch in vessels 300 fect and above 
in length ; for vessels included in paragraph (c) above, the 
thickness of the casings is to be ‘26 inch in vessels up to 
200 feet in length, and -30 inch in vessels 300 feet and above 
in length ; the coaming plates are to be ‘04 inch thicker 
than the plating. 


(/) For casings 7 feet 6 inches in height, the stiffeners 
are to be spaced 30 inches apart, and for the vesscls referred 
to in paragraph (0) are to be 3x 24 x26 inches angle in 
vessels 100 feet in length ; 4x 3x *°28 inches angle in vessels 
200 feet in length; and 44 x 8x -30 inches angle in vessels 
300 feet and above in length ; for all vessels included in 
paragraph (c) the stiffeners are to be 3 x 3 x °30 inches angle, 

(g) The doors in casings on upper decks, except where 
the draught of the vessel does not exceed that which could 
be assigned as a Complete Superstructure Vessel, and on 
raised quarter decks are to be of steel, substantially con- 
structed, permanently attached and capable of being closed 
and secured from both sides, 


2. Trunk Casings.—Where the engine and_ boiler 
openings in the ’tween decks are enclosed by trunk casings 
they are to have *26 inch plating and ‘30 inch coamings 
and are to be suitably stiffened. Where the casings form the 
boundary of coal bunkers, the requirements of Section 21 are 
to be complied with. 


3. Skylights and Gratings.—Engine room skylights 
are to be substantially constructed, and are to be securely 
bolted or riveted to the coamings, 

Grating openings over stokehold are to be protected by 
hinged plate covers. 


FREEING PORTS, SCUPPERS AND SANITARY 
DISCHARGES. 

Section 29. 1. Freeing Ports—(a) Where weather 
decks are enclosed by bulwarks, ample provision is to be 
made for rapidly freeing the decks from large quantities of 
water. 

(0) The area of the openings provided for this purpose 
in the bulwarks at the upper decks of full scantling vessels 
and at raised quarter decks, irrespective of the height of the 
bulwarks, is to be in accordance with the following 
Table :— 


———— ee Sa 


Length of || Area on each Length of Area on each 
Well. Side. Well. Side. 
Feet. Square Feet. Feet. Square Feet. 

15 8 55 12 
25 9 65 13 
35 10 75 15 
45 11 | 85 17 


On other superstructures of standard height the area 
should be one-half of that required in the Table. 

(c) The lower edges of the freeing ports are to be as 
near the deck as practicable and all such openings are to be 
protected by rails or bars spaced not more than 9 inches 
apart. If hinged doors are also fitted over the openings their 
hinges are to have brass pins and there are not to be any 
fittings for keeping the doors closed. 


2. Scuppers.—(«) Scuppers sufficient in number and 
size to provide thoroughly effective drainage are to be fitted 
in all decks, 

(4) Where the weather deck stringer angle is cut in 
way of scuppers, a compensating bar is to be fitted below 
the stringer plate. 

(c) Scupper pipes from spaces below the bulkhead deck 
are either 

(1) to be led to the bilges, or 

(2) may be led overboard provided a screw-down 
automatic non-return valve be fitted, capable of being 
operated from above the freeboard deck from a position 
which is always accessible. Means should be provided 
for showing whether the valve is open or closed. 
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Similar arrangements may be required when scuppers 
are led from permanently enclosed spaces above the bulkhead 
deck. : 

Scupper pipes from superstructures which are per- 
manently closed at the forward end, but which have tem- 
porary closing appliances at the after end, are to be fitted to 
drain overboard, with the exception of the scuppers within 
the range of the machinery space, which may be led and 
drained to the bilges of the machinery space. Scuppers 
which drain overboard are to be fitted with storm valves, 
or some other approved appliances. , 

Scupper pipes from superstructures which have tem- 
porary closing appliances at the forward end are to be led 
overboard and fitted with storm valves or some other 
approved appliances. 


3. Sanitary Discharges.—Sanitary discharges from 
spaces below the freeboard deck are to be provided with 
efficient and accessible means for preventing water from 
passing inboard. Each discharge is to be provided with a 
screw-down automatic non-return valve capable of being 
operated from an accessible position above the freeboard deck. 
Means should be provided for showing whether the valve is 
open or closed. 

Alternatively two automatic non-return valves, without 
positive means of closing, may be fitted. provided the upper 
valve is in a position which is always accessible for 
examination under service conditions. 

Similar arrangements may be required at sanitary 
discharges from spaces within enclosed superstructures. 


4. Storm Valves.—Non-return valves are to be fitted 
in substantial metal castings other than cast iron. The 
lower length of pipe is to be iron or steel, galvanised and of 
substantial thickness, not less than standard steam pipe 
quality. 

5. Protection of Pipes in Holds and Bunkers.— 
Where passing through cargo or bunker spaces, the pipes are 
to be protected by a substantial casing which is to be of 
steel in coal bunkers. 


RIVETING. 


Section 30. 1. Arrangement of Rivets.—(a) The 
size and spacing of the rivets in the various parts of the 
structure are to be in accordance with the requirements of 
Tables 38 to 40. 

The diameter of the rivet is to be regulated in general 
by the greater thickness of the parts to be connected, but 
where the difference is considerable, special consideration 
will-be given. 
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(b) Chain riveting is to be adopted for the butts of 
shell plating and for double and treble riveted joints, 
except for the connections to bar keel, stem, and sternpost. 


2. Form of Rivet.—Rivets are to be increased in size 
under their heads in order to fill the rivet holes properly. 
Pan-headed rivets are to be of the form shown in Table 39, 
except where the holes have been drilled. 


3. Countersinking.—(a) The rivet holes in the plating 
of the shell, weather decks, inner bottom and bulkheads of 
peak tanks and deep tanks, are to be countersunk. 

(6) The countersinking of the rivet holes is to extend 
through the whole thickness of the plate or angle where the 
thickness does not exceed *50 inch. Above this thickness 
the countersinking is to extend through nine-tenths the 
thickness of the plate. 

(c) The angles of countersink for plates whose thick- 
ness does not exceed *50 inch is to be about 60 degrees and 
for plates exceeding this thickness the angle is to be about 
45 degrees. 


4, Spacing of Rows of Rivets.—(a) The breadths of 
butt straps, end laps, and edge laps, are to be in accordance 
with the requirements of Table 38. 

(b) Rivets are to be kept sufficiently clear of edges of 
material and of each other, and the distance from the centre 
of rivet hole to the edges of plating, butt straps, end laps, 
or angle bars, is not to be less than one-and-a-half rivet 
diameters. 

The distance between the centres of consecutive rows 
of rivets is to be two-and-a-half rivet diameters for edge 
laps; three rivet diameters for butt straps; three-and-a-half 
diameters in end laps. 


5. Rivets in Seams of Shell Plating.—(a) The riveting 
of the seams of shell plating is to be as required by Table 40. 

(b) In vessels 275 feet and above in length the seams of 
the side shell plating are not to be less than double riveted. 


(c) In vessels above 500 feet in length an additional 
pair of rivets is to be fitted in each frame space in three 
seams at about one-half the depth of the vessel for 
one-fourth of the vessel’s length in the fore and after 
bodies. The actual position of this additional riveting 
is to depend on the arrangement of the shell plating and the 
special design of the vessel in each case. In vessels above 
525 feet in length one of the above seams, and in vessels 
above 550 feet in length two of the above seams, are to be 
treble riveted, the remaining seams or seam to be additionally 
riveted. Where the length of the vessel exceeds 600 feet 
the three seams are to be treble riveted. 
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Each case requiring this additional riveting is to be 
submitted for the approval of the Committee. 

(d) In single riveted seams one frame rivet is to be 
fitted through the seams at each frame. 

In double riveted seams one frame rivet is to be 
fitted through the seams at each frame, except where the 
frames or edges of the plating are joggled when two rivets 
are to be fitted. 

In treble riveted seams two frame rivets (the upper and 
lower) are to be fitted through the seams at each frame. 


6. Spacing of Rivets.—(a) All butt straps and end 
laps are to have complete rows of rivets. 

(6) The rivets attaching the shell plating to the bottom 
frames are to be spaced as follows :— 

Where the frame spacing does not exceed 314 inches, 
the rivet spacing is to be not more than 7 diameters. 

Where the frame spacing exceeds 315 inches but does 
not exceed 844 inches, the rivet spacing is to be not more 
than 6} diameters. 

Where the frame spacing exceeds 844 inches, the rivet 
spacing is to be not more than 6 diameters. 

(c) The rivets attaching the shell plating to the side 
frames are to be spaced as follows :— 

Where the frame spacing does not exceed 28} inches, 
the rivet, spacing is to be not more than 7 diameters. 

Where the frame spacing exceeds 28} inches, but does 
not exceed 314 inches, the rivet spacing is to be not more 
than 64 diameters. 


Where the frame spacing exceeds 314 inches, but does 
not exceed 344 inches, the rivet spacing is to be not more 
than 6 diameters. 

Where the frame spacing exceeds 344 inches, the rivet 
spacing is to be not more than 5} diameters. 

(d) Where the framing consists of an ordinary frame and 
reverse bar as provided for in Tables 2, 8 and 4, the rivets 
attaching the reversed bars to the frames are to have the same 
spacing as the rivets through the frames and shell plating. 

(e) In deep tanks and in fore and after peak tanks, the 
rivets through the frames and shell plating are to be spaced 
not more than 54 diameters apart from centre to centre. 

(f) Forward of the half length the rivets in both 
flanges of the frame angles connecting the floors to the 
shell plating are to be spaced not more than 5} diameters 
apart from centre to centre. 


(g) At the stem, sternframe, and bar keel, rivets are to 
be } of an inch larger in diameter than required for the 
thickness of the plating, but need not in any case exceed 
1} inches in diameter, and are to be spaced 5 diameters 
apart from centre to centre. In single screw steamers above 
350 feet in length, the after lengths of the shell plating are 
to be connected to the portion of the stern frame below the 
boss with three rows of rivets. 


(4) In the after peak, the rivets connecting the frames 
to the floors and cross ties are to be spaced not more than 
five diameters apart from centre to centre. 


7. Butt Straps.—Where single butt straps are fitted, 
the straps are to be 25 per cent thicker than the plates to 
be connected. Where double straps are fitted, the thickness 
of the countersunk strap is to be 70 per cent, and the 
thickness of the strap on the opposite side 60 per cent of 
the thickness of the connected plates. 


8. Connection of Longitudinal Angles between 
Frames.—The number of rivets between frames in each 
flange of the angle bars connecting stringer plates and 
intercostal plates to the shell plating is to be in accordance 
with the following Table :— 


Frame Spacing. she a 
Not exceeding 26 inches 
” ” 380 ” H) 
» + Boule: 6 
” ” 36s, 7 


9. Breadths of Flanges of Bars.—The breadths of 
the flanges of connecting angles are to be not less than 
four times the diameter of the rivet, for rivets up to 3 inch 
in diameter, and three and one-half times for rivets one inch 
and over in diameter. 

10. General—The riveting requirements in various 
parts of the structure are to comply with the regulations 
indicated by the following references :— 

(a) Framing.—Section 6, clause 7. 
(6) Straps of Web Frame and Side Stringer Face 

Bars.—Section 7, clause 2. 

(c) Tank Side Brackets.—Section 10, clause 8. 
(d) Bottom Forward.—Section 11, clause 4. 

(e) Wider Frame Spacing.—Section 14, clause 9. 
(/) Beam Knees.—Section 15, clause 3. 

(g) Half Beams to Coaming Plates.—Section 15, 

clause 3. 
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(A) Pillars and Girders.—Section 16, clause 6. 

(¢) Buikheads.—Section 17, clause 7. 

(y) Shaft Tunnels.—Section 18, clause 5. 

(x) Deep Tanks.—Section 19, clause 10. 

(2) Oil Fuel Bunkers.—Section 20, Sub-Section B, 

clauses 6 and 7. 

(m) Oil Fuel Compartments.—Section 20, Sub- 
Section C, clauses 2 and 3; Section 20A, clauses 2 and 1. 

(n) Detached Superstructures.—Section 22, clause 1. 

(0) Ventilators—Section 26, clause 2. 


CEILING AND CARGO BATTENS. 

Section 31. 1. Ceiling.—(a) Insingle bottom vessels 
close ceiling is to be fitted from the centre keelson to the 
upper part of the bilges. The ceiling is to be made in 
hatches as far as practicable, but when not so arranged is to 
be fastened to the reversed frames in such a manner as to 
permit easy access for the purpose of survey, or for cleaning 
and painting. 

(6) In vessels having double bottoms, ceiling is to be 
laid over the limbers at the bilges and under the hatchways. 
The ceiling at the limbers is to be readily removable for 
inspection of the bilges. Ceiling may be omitted under the 
hatchway provided the inner bottom plating is increased 
‘08 inch in thickness in way of the hatchways. 

(c) Where the cargo is intended to be discharged by 
grabs or similar mechanical appliances, it is recommended 
that the ceiling be doubled or the inner bottom plating 
be increased ‘20 inch in thickness. 

(d) Where the covers or fittings of the manhoies of the 
inner bottom in cargo holds project above the tank top, they 
are to be protected by an angle coaming around each 
manhole, fitted with a hatch either of wood or steel. 

(e) If the ceiling be laid on the top of the plating, it 
is to be embedded in a substantial composition such as 
Stockholm tar and cement. If the ceiling be not so 
embedded, it is to be laid on battens 1} inches thick to 
permit the drainage water to pass to the wells or bilges. 

(f) The thickness of the wood ceiling is to be not less 
than 2} inches in vessels exceeding 200 feet in length and 
2 inches in all smaller vessels. 

(g) The requirements regarding ceiling over double 
bottom compartments in which oil fuel is carried are set 
forth in Section 20, Sub-Section C, clause 2. 

2. Cargo Battens in Cargo Spaces.—(a) Cargo battens 
are to be fitted above the upper part of the bilge and in the 
"tween decks of all types of vessels and in permanently 
enclosed spaces in bridges, poops, and other deck superstruc- 
tures. 
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(b) Cargo battens should be 2 inches in thickness, and 
the clear spacing between adjacent rows is not to exceed 
9 inches. 

(c) The cargo battens specified in the preceding para- 
graphs may be dispensed with at the request of the Owner. 
In such cases the certificate of classification will be endorsed 
“Cargo battens not fitted,” and this notation will also be 
printed in the Register Book. 


CEMENTING AND PAINTING. 

Section 32. 1. Cementing.—(a) In single bottom 
vessels the frames and plating of the bottom to the upper 
parts of the bilges are to be efficiently covered with Portland 
or other approved cement, which may be mixed with sand or 
other material to form a suitable composition. Care is to be 
taken to have a proper thickness of cement at the edges, and 
to keep the watercourses clear all fore and aft. 

(v) In double bottoms the frames and shell plating are 
to be efficiently cemented in the tanks under the boiler room, 
except where these tanks are intended solely for the carriage 
of oil fuel. Elsewhere inside the double bottom cement may 
be dispensed with. 

In all cases the plating at the bilges is to be efficiently 
cemented or coated with a suitable composition. If cement 
is used, it should not extend above the upper edges of the 
tank margin angle. 

(c) Where asphalt, enamel cement, or similar com- 
positions are to be used, the same is to be sanctioned by the 
Owners, and samples are to be submitted for the approval of 
the Committee. 

(d) Before any covering is applied, care is to be taken 
to ensure that the plating is thoroughly clean, and, in 
addition, where asphalt, enamel cement, or similar com- 
positions are used, that the surface is dry. 

2. Painting.—(a) All steel and iron work, not covered 
with cement, should receive at least two coats of paint of 
suitable composition. 
of the steel and iron is to be thoroughly cleaned, and the 
painting of external steelwork should be delayed as long as 


Previous to the painting, the surface 


possible. 
(b) If desired by the Owners, cement washing may be 
adopted inside of double bottom tanks instead of painting. 


STEERING GEAR. 
Section 38. 1. Steering Gear.—(a) All vessels 
are to be fitted with two independent steering gears. 
(b) In vessels exceeding 250 feet in length, one of the 
steering gears is to be operated by power. 
(c) Hand gear of the right and left-handed screw and nut 
type is not to be fitted in vessels exceeding 300 feet in length. 


-_< 
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(d) In all vessels an arrangement of blocks and tackle 
or other suitable alternative may be accepted as one of the 
two means for steering, provided it is fitted to the satisfaction 
of the Surveyor. 


2. Plans.—In the case of rod and chain gear, complete 
plans of the main and auxiliary gears are to be submitted for 
approval showing clearly particulars and scantlings of the 
chains and rods, brake, sheaves, spring buffers, Warwick 
screws, shackles and other attachments, also the blocks, leads 
and tackle for the auxiliary gear. 


8. Scantlings.—(a) The scantlings of tillers and quad- 
rants are to be as given in Table 45. Quadrants and tillers 
are to be well shrunk on or bolted to the rudder head 
in addition to being secured by a key of suitable size, 
The area of the arms at ends may be one-third of the 
area given in the Tables, and where a quadrant tiller is 
not keyed to the rudder head, the area of the arms of the 
quadrant may be of these reduced dimensions throughout 
their length. Where cast steel tillers are fitted the scantlings 
are to be equivalent to those given in the Table. 

(0) The diameters of the steering chains and rods, and 
the corresponding radii of quadrant tillers are given in 
Table 45. Where the radius of quadrant or length of tiller 
differs from that given in the Table, the diameter of the 
steering chain is to be suitably modified. 

(c) All steering chains are to be subjected to the breaking 
and proof tests as set forth for short link cables in 
Section 14 of the Rules for the Quality and Testing of 
Materials. These tests are to be carried out at a proving 
establishment recognised by the Committee, and the 
certificates are to be produced. 


4, Power of Engine.—The power of the steering engine 
is to be such that the rudder can be put from hardover to 
hardover in 30 seconds while the vessel is going ahead at full 
sea speed. 


5. Spare Gear.—A set of spares is to be provided con- 
sisting of one complete spring buffer and one extra spring, 
two tested chains each equal to the longest length in the 
gear, two Warwick screws, four shackles, four connecting 
links, and four rod pins. 

In ocean-guing vessels the speed of which is 12 knots 
and above, one buffer spring, one Warwick screw, and one 
length of chain may be dispensed with. 

In ships engaged on short sea routes which have either 
a main gear which is, in practice, hand operated at sea, or 
an auxiliary gear, independent of the rods and chains, which 
can be effectively hand operated at sea, the spare gear may 
be confined to sufficient shackles or split links as may 


be required to enable repair of the gear to be readily effected 
in the event of its breakdown at sea. In all other cases of 
vessels engaged on short sea routes, the spare gear is to be as 
required for vessels the speed of which is 12 knots and above. 

6. Rudder Stops.—Suitable stops for the rudder should 
be securely fastened to the deck in way of the tiller or quad- 
rant tiller. The stops of the steering engine are to be fitted 
at a smaller angle of helm than the rudder stops. 


7. Locking or Brake Gear.—An efficient locking or 
brake arrangement is to be fitted to keep the rudder steady 
when a change of gear is required. 


8. Protection of Steering Gear.—In steamers above 
250 feet in length, not having full poops, the after steering 
wheel and gear are to be protected by a substantially con- 
structed steel house. 


9. Springs.—Springs or buffers are to be fitted to all 
power operated steering gears. 


10. Leads of Steering Chains.—(a) The leads of the 
steering chains are to be as direct as possible and sharp bends 
are to be avoided. 

(b) The diameters of leading block sheaves, measured 
at the centre of the chain, are not to be less than sixteen 
times the diameter of the steering chains, and the pins of the 
sheaves are not to be less than twice the diameter of the 
chains. 


PUMPING ARRANGEMENTS. 

Section 34. 1. General.—In steam vessels the 
pumping arrangements according to the division of holds, 
rise of floor and other conditions are to be as follows, 
and plans of these arrangements are to be submitted for 
approval. 


2. Hold and Tank Drainage.—(a) All steam vessels 
are to be provided with efficient pumping plant, having the 
suctions and means for drainage so arranged that any water 
which may enter any compartment of the ship, or any water- 
tight section of any compartment, can be pumped out through 
at least one suction when the vessel is on an even keel, and 
is either upright or has a list of not more than five degrees. 
Wing suctions will not be required in narrow compartments 
at the ends of the vessel. 

(b) In vessels having only one hold, and this over 110 
feet in length, bilge suctions are to be fitted in suitable 
positions in the after half-length, also in the forward half- 
length, of the hold. 

(c) Where close ceiling is fitted over the bilges, arrange- 
ments are to be made whereby water in a hold compartment 
may find its way to the suction pipes. 


Section 34 
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(d) Efficient means are to be provided for draining water 
from insulated chambers. (See Section 3, clause 10, Rules 
for Refrigerating Machinery and Appliances of Ships.) 

(e) Where the inner bottom plating extends to the ship’s 
side the bilge suctions may be placed either in a well the full 
width of the double bottom, or in wells placed at the wings 
and also at the centre line if the top plating has inverse 
camber. 

The latter wells are to be formed of steel plates and the 
capacity of each well is not to be less than six cubic feet. 

Steel bilge hats of reasonable capacity may be used where 
the spaces to be drained are of small dimensions. . 

(f) Where access manholes to bilge wells are necessary, 
they are to be fitted as near to the suction strums as 
practicable. 


(g) Access to the bilge suction strum of a hold well should 
not be obtained by means of a manhole in the machinery 
space W.T. bulkheads, or tank top plating in the machinery 
space, if it be possible to avoid doing so. 

Where however, this arrangement is necessary, the 
manhole cover should be of hinged type and an instruction 
plate, in raised letters, should be affixed in a well-lighted 
position, to the effect that this door must be kept shut, 
except when access is required. 


8. Engine and Boiler Space Drainage.—(a) Where 
the engine and boiler spaces are common and there is no 
double bottom, and the rise of floor is not less than 5°, one 
centre main bilge line and one independent power pump 
direct suction are to be fitted ; but, if the rise of floor is less 
than 5°, additional main line bilge suctions are to be fitted 
at the wings. 

(b) Where the engine and boiler spaces are common and 
the double bottom extends the full length of the space, 
forming bilges at the wings, two power pump suctions (one 
of which may be an independent power pump direct suction) 
are to be fitted to the bilge on each side. Where the inner 
bottom plating extends to the ship’s side three main bilge line 
suctions and an independent power pump direct suction are 
to be fitted, either in a well the full width of the double 
bottom or in wells, placed at the wings and also at the centre 
line where the top plating has inverse camber. 

(c) Where the main engine room(s), the boiler room(s) 
or the auxiliary engine room(s) are separated by W.T. bulk- 
heads, the number and position of the main bilge line 
suctions are to be the same as in the cargo holds. 

In addition to the main bilge line suctions, an indepen- 
dent power pump direct bilge suction is to be fitted in each 
of the main and auxiliary engine rooms and boiler room(s). 


Section 34 


(d) The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with 
non-return valves, to the lowest level in the machinery 
space and of a diameter at least two-thirds that of the sea 
inlet. 

Where only one bilge injection is fitted, as in single 
screw vessels, this suction and the independent power pump 
direct bilge suction are to be fitted at opposite sides of the 
engine room, except in the case of a vessel having open 
floors in the machinery space and a rise of floor not less 
than 5°, when these suctions are to be fitted as near the 
centre line as practicable. 


(e) The number of power driven bilge pumps is to be in 
accordance with the requirements of Section 4 of the Engine 
and Boiler Rules; but, in lieu of the bilge pump direct 
suction to the engine room referred to in clause 5 of that 
Section, a steam ejector suction of the same bore may be 
fitted. 


4. Fore and After Peak Drainage—(d) Where the 
peaks are fitted as water ballast tanks, a separate power 
pump suction is to be led to each. Where not used for 
water ballast and a main bilge line suction is not fitted, an 
efficient manual pump is to be fitted in the fore peak. 
Where the after peak is used as a ballast tank, no drain valve 
or drain cock is to be fitted to the bulkhead ; but where 
not so used, it is to be drained by a manual pump or 
power pump suction, or by means of a self-closing cock in a 
readily accessible position. | Where the flats above the peak 
tanks, or the chain locker are situated below the load water 
line, a manual pump or a power pump suction is to be 
provided. 

(6) Where a suction pipe is led from the engine room 
through a hold space to the fore peak, it is to be provided 
with a screw-down valve capable of being operated from an 
accessible position above the load water line, the chest being 
secured to the collision bulkhead inside the fore peak. 


5. Tunnel Drainage.—(a) The tunnel well is to be 
fitted with a power pump suction. 


(b) Where the tank top in the tunnel slopes from aft to 
forward, a bilge suction is to be provided at the forward end 
of the tunnel, in addition to the tunnel well suction 
required by paragraph (q). 


6. Pipe System.—(a) The arrangement of valves and 
their connections are to be such as to prevent the possibility 
of water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. To effect this requirement, the bilge connection 
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to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 


Where connections are provided for bilge suction hoses, 
screw-down non-return valves are to be fitted at the brauches 
to which the hoses are attached. 


In the case of rotary pumps not having non-return 
valves incorporated in them, the direct bilge suctions are to 
be fitted with non-return valves. 


(b) All cocks and valves in connection with bilge and 
ballast suction pipes, unless otherwise specifically mentioned 
in the Rules, are to be fitted in places where they are at all 
times accessible. 

Bilge cocks, valves and mud-boxes are to be fixed in 
readily accessible places above the stokehold, engine room and 
tunnel platforms. 


(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 


(d) Bilge suction pipes are not to be carried through 
the double bottom tanks, if, as is generally the case, it is 
possible to avoid doing so. Bilge pipes where they pass 
through deep tanks and are subject to the full pressure due 
to the head of water in the tanks are to be of substantial 
strength and are to be tested, after fitting, to the same 
pressure as the tanks through which they pass. 


(e) All suction and discharge pipes are to be efficiently 
secured in position and strapped to prevent lateral movement. 
The pipes are to be made in suitable lengths with flanged 
joints. 


(f) Efficient expansion joints or bends are to be 
provided in each range of pipes and where the connections 
at bulkheads and other structural parts of the vessel are 
made with lead bends the radii of the bends and the distance 
between the axes of the straight parts of the pipe are each 
to be not less than three diameters, and the length of the 
bend is to be at least eight diameters of the pipe. 


(g) The suctions in machinery spaces are to be led 
from easily accessible mud-boxes placed above the level of 
the working floor, with straight tail pipes to the bilges, and 
having covers secured in such a manner as to permit of them 
being expeditiously opened and closed. The suction ends 
in hold spaces are to be enclosed in strum-boxes having 


perforations not more than 2 inch in diameter whose 
combined area is not less than twice that of the suction 
pipe, and the boxes are to be so constructed that they 
can be cleared without breaking any joint of the suction 
pipe. Suction pipes in tunnel wells are to have similar 
strum-boxes, 

(h) Lead pipes are neither to be used within coal 
bunkers nor are they to be attached to bunker bulkheads, 
except in the case of steam tugs and tenders. 


7. Bilge Pumps.—(a) Each power bilge pump is to be 
arranged to draw water from any hold or machinery 
compartment of the vessel, except where manual pumps 
only are permissible. 

(0) Each power bilge pump required by Section 4 of 
the Rules for Engines and Boilers, is to be capable of 
giving a speed of water through the pipes of the largest 
diameter required by the formula (clause 9) of not less than 
400 feet per minute, under ordinary working conditions. 
Where, however, two bilge pumps are worked from the 
main engines, the capacity of each main engine bilge pump 
may be half that required above. 

Alternatively, the capacity of the main engine bilge 
pumps may be less than that required above, provided the 
deficiency be made good by the independent power pump 
connected to the main bilge line. 


(c) All power pumps which are essential for bilge 
service are to be of self-priming type. 


(d) Manual pumps are at all times to be workable from 
a position above the load water line. 


8. Watertight Bulkhead Fittings.——(a) No drain 
valve or drain ceck is to be fitted to the collision 
bulkhead. 

(6) No drain valves or drain cocks are to be fitted to 
the engine and boiler room bulkheads, or other watertight 
bulkheads, unless they are arranged so as to be accessible at 
all times and are so geared that they may be shut off from a 
position above the load water line. 

(c) Where owners desire to fit non-return valves to 
bilge suction pipes in order to decrease the risk of flooding 
after damage, such valves are to be of an approved 
pattern. 

(d) In the case of deep tanks which may be used for 
either water ballast or cargo, provision is to be made for 
blank flanging the water ballast filling and suction pipes 
when’ the tank is being used for cargo, and for blank 
flanging the bilge suction pipes when the tank is being used 
for water ballast. 


Section 34 


76 LLOYD’S REGISTER OF SHIPPING. 


(e) Valve chests, cocks, pipes, and other fittings attached 
to the bulkheads or to the tunnel plating are to be secured 
by means of studs screwed through the plate, or by tap 
bolts, and not by bolts passed through clearing holes. 


9. Diameters of Bilge Suction Pipes—(a) The 
inside diameters of bilge suction pipes, in inches, are to be 
in accordance with the following formule to the nearest 
quarter inch. 


L(B + D) 
im oe MM Saat WS merge manila, ici 1) 


for main bilge line suctions and direct bilge suctions to the. 


pumps, but in no case are these suctions to be less than the 
size required for the branch bilge suction to any one com- 
partment. 


+1... pt i. ie (2) 


for branch suctions to cargo and machinery spaces, 
where L = length of vessel, in feet. 
B = breadth of vessel, in feet. 
D = moulded depth to bulkhead deck, in feet. 
C = length of compartment, in feet. 
(6) No main suction pipe is, however, to be less than 2 
inches in bore, and no branch pipe is to be less than 2 inches 
in bore, or need be more than 4 inches in bore. 


(c) The area of each branch pipe connecting the bilge 
main to a bilge distribution chest is to be not less than the 
combined area of the two largest branch bilge suction pipes 
connected to that chest, but need be not greater than the size 
required for the bilge main suction pipe. 


(d) Bilge suction pipes to fore and after peaks, and to 
the tunnel well, are to be not Jess than 2} inches in bore, 
except in vessels not exceeding 200 feet in length, in which 
case they may be 2 inches in bore. 


10. Air Pipes.—(a) Air pipes are to be fitted at the 
outboard corners of the water ballast tanks at the opposite 
end of the tank to that at which the filling pipes are placed, 
or at the highest part of the tank. 


(b) Air pipes are to be led to above the load water line. 


(c) In the case of tanks which can be pumped up, the 
total cross sectional area of the air pipes is to be not less 
than that of the respective filling pipes. 


(d) Where air pipes extend above the freeboard or 
superstructure decks, the height from the deck to the 
opening is to be at least 36 inches in wells on freeboard 
decks, 30 inches on raised quarter decks, and 18 inches on 
other superstructure decks which are immediately above the 
freeboard deck. 


Section 35 


11. Sounding Pipes.—(a) All water spaces and com- 
partments, except the main engine and boiler compartments, 
are to be provided with straight open-ended sounding pipes, 
fitted as near as practicable to the pump suctions. 

(b) Doubling plates, or their equivalent, are to be fitted 
under all sounding pipes for the rod to strike upon. 


(c) Sounding pipes, including those for the double 
bottoms below machinery spaces, should extend to positions, 
above the load water line, which are at all times accessible. 

Where this arrangement is not practicable, short 
sounding pipes may be fitted, provided they be in readily 
accessible positions, and be furnished either with non- 
detachable screw caps, or with cocks having parallel plugs 
with permanently secured handles so loaded that, on being 
released, they automatically close the cocks. 


(d) No sounding pipe is to be less than 1} inches bore. 


(e) In the case of insulated holds, sounding pipes, not 
less than 2} inches bore, are to be provided both above and 
below the insulation. 

These sounding pipes are to be efficiently insulated. (See 
Section 3, clause 11, Rules for Refrigerating Machinery 
and Appliances of Ships.) 


(f) Where elbow sounding pipes are fitted, they are to 
be efficiently supported and of substantial thickness in 
order to withstand the use of the sounding rod. 


12. Protection of Pipes.—All air and sounding pipes, 
suction and discharge pipes, and scupper and soil pipes are 
to be effectively protected where necessary against risk of 
damage from cargo or coal. 


13. "E'ween Deck Scupper Pipes.—’T'ween deck scupper 
pipes are to be fitted in accordance with the requirements of 
Section 29, clause 2. 


14. Vessels Fitted for Burning and Carrying of 
Oil used as Fuel.—The requirements of Section 20 are 
also to be complied with. 


15. Sailing Vessels.—The requirements for pumping 
in sailing vessels are set forth in clause 9 (see below). 


16. Vessels employing Electric Propulsion.—The 
requirements of Section 5, clause 13, paragraph (0) of the 
Rules for Electric Propelling Machinery, are to be 
complied with. 


SAILING VESSELS. 
Section 35. 1. General.—Sauailing vessels are to be 
constructed in accordance with the rules and regulations for 
steamers, with the exceptions contained in the following clauses. 


RULES FOR STEEL SHIPS. 77 


2. Framing.—() All reversed frames are to extend to 
the upper deck. 

(6) Sailing vessels above 20 feet, and not exceeding 
33 feet moulded depth, are to have one tier of beams below 
the upper deck, spaced not more than two frame spaces 
apart, or equivalent transverse stiffening is to be provided. 


(c) Sailing vessels above 20 feet, and not exceeding 
27 feet moulded depth, are to have a deep web frame, of the 
breadth and thickness of the second deck stringer plate, 
fitted in way of each mast, and connected to the outside 
plating with double angles. These web frames are to extend 
to the upper deck, and are to be provided with efficient 
lateral support. 


(d) Where the moulded depth is above 27 feet, and 
does not exceed 33 feet, instead of the deep web frames 
prescribed in the preceding paragraph, partial bulkheads, with 
efficient lateral support, are to be fitted in way of each mast. 


8. Panting Arrangements.—In addition to the 
panting arrangements required by Section 7, panting 
beams and stringers are to be fitted at the after end of the 
vessels where the moulded depth exceeds 15 feet. 


4, Beams.—Where the length of the midship beam 
does not exceed 80 feet, the upper and second deck beams 
are to be 4 inch deeper than given in Tables 12 and 18 for 
upper deck beams of the same length in steamers where one 
tier of beams only is fitted; and where the length is above 
30 feet the upper, second, and third deck beams are to be 
one inch deeper than given in the Tables. The depths of 
the beam knees are to be correspondingly increased. 


5. Bulkheads.—In sailing vessels only the foremost or 
collision bulklead will be required, and it is to be placed at 
not less than one-tenth the vessel’s length abaft the fore 
part of the stem. 


6. Decks.—(a) In vessels which are not required to have 
complete steel decks, the decks in way of the masts are to 
be plated from side to side of the vessel. 


(4) The thickness of wood decks is not to be less than 
34 inches, and the margin planks of the weather deck are 
to be of either teak or greenheart. 


7. Bulwark Stanchions—The stanchions which 
support the bulwarks are not to be spaced more than 5 fect 
apart. Where stanchions are fitted on the butt straps of the 
bulwark plating, the straps are to be sufficiently broad to 
receive the spur in the middle of the stanchion, and the 
bulwark plating is to be doubled or fitted with vertical 
straps in way of the intermediate stanchions. The heel of 


each stanchion is to be attached by not Jess than four % inch 
bolts. Their size may be from 1$ inches to 2 inches in 
diameter, regulated by the length of the stanchion and the 
size of the vessel, 


8. Mast Rings.—The mast rings are to be formed of 
bulb angle of suitable size. 


9. Pumps.—Hand pumps are to be fitted in number 
and position as may be required for the efficient draining of the 
vessel. ‘The pumps are to be capable of being worked from 
the upper deck or from above the load water line, and the 
bottoms of the pump chambers are not to be more than 24 feet 
above the suction rose. 


The sizes of the hand pumps are not to be less than 
given in the following Table :— 


Hand Pumps. 

Tonnage under Upper Deck. Diameter of | Diameter of 
| Barrel. Tail Pipe. 
| | Inches. Inches. 
Not exceeding 500 tons 4 2 
lanowe 500 tons but not 
exceeding 1,000 ,, 4} 2} 
[Fs AAVORRR es gyn S000), iota otek Shida 

| | 
| », 2,000 tons ... “se "Cr 54 23 
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10. Equipment.— (a) Where a sailing vessel has a poop, 
bridge, top-gallant-forecastle, or a raised quarter-deck, the 
equipment number is to be increased one-fifteenth above 
that for a flush-deck vessel. 

(4) One of the bower anchors must have the weight 
required by the Tables, but otherwise the weights of bower 
anchors may be regulated in accordance with Section 39, 
clause 4 (a). 


11. Strengthening of Bottom Forward.—The r- 
quirements of Section 11 of the Rules do not apply to 
Sailing Ships. 


MASTS, SPARS AND RIGGING. 

Section 86. Sailing Vessels. 1. Lower Masts.— 
(a) The scantlings of lower masts are to be as given in 
Table 49 and the length of the mast is to be measured 
from the deck to ithe hounds. 

(b) The mizzen masts of barques may be reduced one- 
fifth in diameter from that given in the Table, and the 
thickness of the plating may be in accordance with the 
reduced diameter. 


Section 36 
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(e) Valve chests, cocks, pipes, and other fittings attached 
to the bulkheads or to the tunnel plating are to be secured 
by means of studs screwed through the plate, or by tap 
bolts, and not by bolts passed through clearing holes. 


9. Diameters of Bilge Suction Pipes—(a) The 
inside diameters of bilge suction pipes, in inches, are to be 
in accordance with the following formule to the nearest 
quarter inch. 


LB+D) | 
ah Ee Was So = Wo een 5 (1) 


for main bilge line suctions and direct bilge suctions to the 
pumps, but in no case are these suctions to be less than the 
size required for the branch bilge suction to any one com- 
partment. 


C CB + D) + D) 1 9 
Vie ee ity +1... Po ie ay (2) 


for branch suctions to cargo and machinery spaces, 
where L = length of vessel, in feet. 
B = breadth of vessel, in feet. 
D = moulded depth to bulkhead deck, in feet. 
C = length of compartment, in feet. 

(b) No main suction pipe is, however, to be less than 2 
inches in bore, and no branch pipe is to be less than 2 inches 
in bore, or need be more than 4 inches in bore. 

(c) The area of each branch pipe connecting the bilge 
main to a bilge distribution chest is to be not less than the 
combined -area of the two largest branch bilge suction pipes 
connected to that chest, but need be not greater than the size 
required for the bilge main suction pipe. 


(d) Bilge suction pipes to fore and after peaks, and to 
the tunnel well, are to be not less than 2} inches in bore, 
except in vessels not exceeding 200 feet in length, in which 
case they may be 2 inches in bore. 


10. Air Pipes.—(a) Air pipes are to be fitted at the 
outboard corners of the water ballast tanks at the opposite 
end of the tank to that at which the filling pipes are placed, 
or at the highest part of the tank. 


(b) Air pipes are to be led to above the load water line. 


(c) In the case of tanks which can be pumped up, the 
total cross sectional area of the air pipes is to be not less 
than that of the respective filling pipes. 


(d) Where air pipes extend above the freeboard or 
superstructure decks, the height from the deck to the 
opening is to’ be at least 36 inches in wells on freeboard 
decks, 30 inches on raised quarter decks, and 18 inches on 
other superstructure decks which are immediately above the 
freeboard deck. 
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11. Sounding Pipes.—(a) All water spaces and com- 
partments, except the main engine and boiler compartments, 
are to be provided with straight open-ended sounding pipes, 
fitted as near as practicable to the pump suctions. 


(b) Doubling plates, or their equivalent, are to be fitted 
under all sounding pipes for the rod to strike upon. 


(ec) Sounding pipes, including those for the double 
bottoms below machinery spaces, should extend to positions, 
above the load water line, which are at all times accessible. 

Where this arrangement is not practicable, short 
sounding pipes may be fitted, provided they be in readily 
accessible positions, and be furnished either with non- 
detachable screw caps, or with cocks having parallel plugs 
with permanently secured handles so loaded that, on being 
released, they automatically close the cocks. 


(d) No sounding pipe is to be less than 1} inches bore. 


(e) In the case of insulated holds, sounding pipes, not 
less than 24 inches bore, are to be provided both above and 
below the insulation. 

These sounding pipes are to be efficiently insulated. (See 
Section 3, clause 11, Rules for Refrigerating Machinery 
and Appliances of Ships.) 


(f) Where elbow sounding pipes are fitted, they are to 
be efficiently supported and of substantial thickness in 
order to withstand the use of the sounding rod. 


12. Protection of Pipes.—All air and sounding pipes, 
suction and discharge pipes, and scupper and soil pipes are 
to be effectively protected where necessary against risk of 
damage from cargo or coal. 


13. "Tween Deck Scupper Pipes.—’T'ween deck scupper 
pipes are to be fitted in accordance with the requirements of 
Section 29, clause 2. 


14. Vessels Fitted for Burning and Carrying of 
Oil used as Fuel.—The requirements of Section 20 are 
also to be complied with. 


15. Sailing Vessels.—The requirements for pumping 
in sailing vessels are set forth in clause 9 (see below). 


16. Vessels employing Electric Propulsion.—The 
requirements of Section 5, clause 13, paragraph (b) of the 
Rules for Electric Propelling Machinery, are to be 
complied with. 


SAILING VESSELS. 
Section 35. 1. General.—Sailing vessels are to be 
constructed in accordance with the rules and regulations for 
steamers, with the exceptions contained in the following clauses, 
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2. Framing.—(a) All reversed frames are to extend to 
the upper deck. 

(4) Sailing vesseis above 20 feet, and not exceeding 
33 feet moulded depth, are to have one tier of beams below 
the upper deck, spaced not more than two frame spaces 
apart, or equivalent transverse stiffening is to be provided. 


(c) Sailing vessels above 20 feet, and not exceeding 
27 feet moulded depth, are to have a deep web frame, of the 
breadth and thickness of the second deck stringer plate, 
fitted in way of each mast, and connected to the outside 
plating with double angles. These web frames are to extend 
to the upper deck, and are to be provided with efficient 
lateral support. 


(d) Where the moulded depth is above 27 feet, and 
does not exceed 33 feet, instead of the deep web frames 
prescribed in the preceding paragraph, partial bulkheads, with 
efficient lateral support, are to be fitted in way of each mast. 


3. Panting Arrangements.—In addition to the 
panting arrangements required by Section 7, panting 
beams and stringers are to be fitted at the after end of the 
vessels where the moulded depth exceeds 15 feet. 


4, Beams.—Where the length of the midship beam 
does not exceed 30 feet, the upper and second deck beams 
are to be 4 inch deeper than given in Tables 12 and 13 for 
upper deck beams of the same length in steamers where one 
tier of beams only is fitted; and where the length is above 
30 feet the upper, second, and third deck beams are to be 
one inch deeper than given in the Tables. The depths of 
the beam knees are to be correspondingly increased. 


5, Bulkheads.—In sailing vessels only the foremost or 
collision bulkhead will be required, and it is to be placed at 
not less than one-tenth the vessel’s length abaft the fore 
part of the stem. 


6. Decks.—(a) In vessels which are not required to have 
complete steel decks, the decks in way of the masts are to 
be plated from side to side of the vessel. 


(b) The thickness of wood decks is not to be less than 
3} inches, and the margin planks of the weather deck are 
to be of either teak or greenheart. 


7. Bulwark Stanchions—The stanchions which 
support the bulwarks are not to be spaced more than 5 fect 
apart. Where stanchions are fitted on the butt straps of the 
bulwark plating, the straps are to be sufficiently broad to 
receive the spur in the middle of the stanchion, and the 
bulwark plating is to be doubled or fitted with vertical 
straps in way of the intermediate stanchions. The heel of 


each stanchion is to be attached by not less than four 4 inch 
bolts. Their size may be from 13 inches to 2 inches in 
diameter, regulated by the length of the stanchion and the 
size of the vessel. 


8. Mast Rings.—The mast rings are to be formed of 
bulb angle of suitable size. 


9. Pumps.—Hand pumps are to be fitted in number 
and position as may be required for the efficient draining of the 
vessel. ‘The pumps are to be capable of being worked from 
the upper deck or from above the load water line, and the 
bottoms of the pump chambers are not to be more than 24. feet 
above the suction rose. 


The sizes of the hand pumps are not to be less than 
given in the following Table :— 


Hand Pumps. 
Tonnage under Upper Deck. Dinmeterloninamersn oe 
Barrel. Tail Pipe. 

| Inches. Inches, 
Not exceeding 500 tons 4 2 
Above 500 tons but not 

exceeding 1,000 ,, | 4} 2} 

io AYOOU TR: aulon, 00RK ad 2h 

» 2,000 tons ... 54 23 


10. Equipment.—(@) Where a sailing vessel has a poop, 
bridge, top-gallant-forecastle, or a raised quarter-deck, the 
equipment number is to be increased one-fifteenth above 
that for a flush-deck vessel. 


(4) One of the bower anchors must have the weight 
required by the Tables, but otherwise the weights of bower 
anchors may be regulated in accordance with Section 39, 
clause 4 (a). 


11. Strengthening of Bottom Forward.—The re- 
quirements of Section 11 of the Rules do not apply to 
Sailing Ships. 


MASTS, SPARS AND RIGGING. 

Section 86. Sailing Vessels. 1. Lower Masts.— 
(a) The scantlings of lower masts are to be as given in 
Table 49 and the length of the mast is to be measured 
from the deck to the hounds. 

(b) The mizzen masts of barques may be reduced one- 
fifth in diameter from that given in the Table, and the 
thickness of the plating may be in accordance with the 
reduced diameter. 


Section 36 
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(c) The diameter of the lower mast at the cap is not to 
be less than that of the heel of the topmast, nor less than 
the greatest diameter of the lower topsail yaril at centre. 

(d) Where angle stiffeners are required these stiffeners 
are to be fitted for the full length of the masts. 

(e) The butts of the plating are to be treble riveted 
above the mast partners; elsewhere they may be double 
riveted. The seams are to be double riveted throughout. 

(f) Where pole masts are fitted, the length for deter- 
mining the scantlings of the lower mast is to be taken 
from the deck to the hounds. In such masts additional 
strengthening is to be provided from below the lower yard 
to above the normal position of the lower mast cap. 

(g) Doubling plates are to be fitted in way of the mast 
wedging and where masts are wedged at more than one deck, 
the doubling plates are to extend from below the lower to 
above the upper wedging. 

(h) The heels of all masts and their steps are to be 
efficiently strengthened. 


2, Topmasts.—() ‘The. length of the topmast is to be 
measured from the lower mast cap to the topmast hounds. 

(b) The plating is to be of the thickness given in 
Table 50. The butts are to be treble riveted and the 
seams may be single riveted. 

(c) The diameter of the topmasts at the lower cap, 
sheave hole and topmast cap is not to be less than that of 
‘the yards at these places. 

(d) Doublings are to be fitted in way of the lower mast 
cap, in way of the fid holes and in way of the sheave holes 
where such are cut, and at the head. 

(e) Efficient cheek plates are to be fitted to topmasts 
whose length exceeds 24 feet. 


3. Topgallant Masts.—The diameter of the topgallant 
mast is not to be less than the diameter of the topgallant yard, 


4, Yards.—(a) The diameter of the yards and the thick- 
ness of the plating are to be in accordance with Table 50. The 
butts are to be double riveted and the seams single riveted. 

(b) The plating is to be doubled in way of cleats and at 
the centre to beyond the truss hoops. 

(c) Topsail and topgallant yards, where of pitch pine, 
are not to be less in diameter than } inch per foot of length. 

5. Bowsprits—(a) The thickness of the plating is to 
be as given in Table 49. 

(b) Doubling plates are to be fitted in way of the bow- 
sprit wedging. 
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(c) Bowsprits exceeding 28 inches in diameter are to 
have a vertical diaphragm plate extending from within the 
wedging to beyond the bobstay band, connecting the upper 
and lower parts of the bowsprit, and, in addition, two angle 
stiffeners of the size given in the Table are to be fitted. 
Bowsprits 28 inches and under in diameter are to have angle 
stiffeners, extending the full length of the bowsprit, at the 
centre of each plate. The butts are to be double riveted 
and the seams single riveted. 


6. Steamers.—(a) The length for determination of 
scantlings is to be measured from the deck to the hounds. 

(6) The scantlings of the masts are to be in accordance 
with Table 47, and these scantlings are considered suitable 
for the support of average equipment of derricks of normal 
outreach provided the staying of the masts is efficient. 

(c) Masts which are not intended to carry derricks may 
be 20 per cent less in diameter than required by Table 47, 
and the thickness of the masts may be in accordance with 
the reduced diameter. 

(d) The butts of the plating are to be treble riveted above 
the mast partners, and the seams are to be single riveted. 

(e) Doubling plates are to be fitted at the heel, at the 
wedging, in way of the derrick supports, and at the hounds. 
The length of these doublings is not to be less than the 
maximum diameter of the mast. 


7. Rigging.—(a) The shrouds and stays for steamers 
and sailing ships are to be in number and size as required 
by Tables 48 and 51, and they are to withstand the tests 
specified. 

(b) Chain plates are to be securely connected to the 
structure of the vessel which is to be efficiently stiffened for 
this purpose where necessary. 

(c) All smith work for masts, spars and rigging is to be 
of the best description of wrought iron, and particular 
attention is to be paid to workmanship. 


8. Lightning Conductors.—Lightning conductors 
are to be fitted in accordance with the requirements of 
Section 19 of the Rules for Electrical Equipment. 


TUGS.* 


Section $7. 1. General—The scantlings and 
arrangements of Tugs for which the Class 1QQ0A1 “For 
Towing Services” is desired, are to be as required by 
the Rules and Tables, except where specified otherwise in 
this Section. 


*Norr.— Trawlers.— Zhe Society's requirements re- 
garding the Construction and Classification of Steel Trawlers 
are published separately. 
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2. Floors.—(«) The floors, if desired, may be flanged 
3% inches on the upper edge, in lieu of reversed bars, except 
in the engine room and under boiler bearers. 

(6) Where the bottom of the vessel is filled solid with 
cement to the level of the top of the floors, the fitting of 
reversed frames, or the flanging of the floors, may be 
dispensed with. 


3. Keelsons.—The scantlings of the keelsons are to be 
in accordance with the requirements of Table 11. 


4, Bulkheads.— The scantlings of the bulkhead 
stiffeners and plating are to be in accordance with the 
requirements of Tables 29 and 31. Bracket or lug attach- 
ments need not be fitted at the ends of the stiffeners. 


5. Decks—The deck is to be completely plated over 
abreast the machinery openings. 


6. Machinery Casings.—(a) The machinery casings 
are not to be less in height than 3 feet above the top of the 
deck, and are to extend to the underside of the deck beams. 
The casings are to be connected to the deck plating with 
angle bars, and to the ends of the half beams with angle 
lugs. If the casings are not extended to the underside of 
the beams, they are to be attached to the deck plating by a 
double riveted angle bar, or the deck plating may be turned 
up the casing side and double riveted thereto. 

(b) Machinery casings are to be hose tested on com- 
pletion to ensure water-tightness. 

(c) A strong through beam is to be fitted at the deck 
level at the middle of the length of the machinery opening, 
and, if practicable, should be associated with webs on the 
sides of the casing. 


7. Hatchways.—Hatch coamings are not to be less 
than 12 inches in height, and the covers and battening 
arrangements are to comply with the requirements of 
Section 25. 


8. Rudders.—-The diameter of the rudder head is to 
be increased half-an-inch beyond that required by Table 41, 
and all the scantlings of the rudder are to be in accordance 
with the increased diameter. 


9. Equipment.—The equipment for Tugs is to be as 
given in Table 55. The equipment to be supplied to 
vessels of this type is to be regulated by the second 
longitudinal numeral Lx(B+D), without any addition 
for casings or other erections. 


10. General.—The requirements of Section 7 and 
Section 11 do not apply to Tugs. 


WORKMANSHIP. 


Section 38. 1. General—The workmanship is to 
be well executed and submitted to the closest inspection. 


2. Treatment of Material.—(a) Cementing or painting 
is to be delayed as long as possible so that the removal of 
the black oxide or mill scale may be facilitated. 


(2) Experience has shown that, as regards durability, it 
is highly desirable to place steel vessels in dry dock within a 
reasonably short period after being launched for the purpose 
of cleaning and re-coating the bottom. 


3. Riveting.—(a) Rivet holes are to be regularly spaced 
and are to be carefully punched from the faying surfaces 
wherever possible. 


(0) Rivet holes are to be properly formed and the burr 
caused by punching removed before the parts are fitted 
together for riveting. 


(c) The rivet holes at the turn of the bilge in frames are 
not to be punched until the frames are bent to the required 
shape. 

(d) Before riveting is commenced the work is to be 
carefully closed with nut and screw bolts, which are to 
be spaced sufficiently close to draw the parts together 
effectively. 


(e) Unfair holes are to be properly rimered and re- 
countersunk if necessary and are not to be cut with a chisel 
or unduly drifted. 


(/) The rivets are to be staved up so as to fill the holes 
completely, and their heads are to be properly laid up. The 
points are to be left full, but are not to be spread over the 
plating. 


(g) The punches and dies are to be maintained in 
satisfactory condition. 


4, Joggling and Lining Pieces—(a) Where plates or 
bars are joggled, care is to be taken to ensure that the depth 
of jogyle is the same as the thickness of the adjacent 
plating. 

(4) Where lining pieces are fitted they are to be in one 
piece and are to be of the same breadth as the flange of the 
frames. 


5, Caulking,— Caulking is to be carefully and 
thoroughly executed. 
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EQUIPMENT. 


Section 39. 1. Notation —The figure 4 placed 
after the character assigned to a vessel indicates that the 
equipment is considered to be suitable and is in good and 
efficient condition. 


2, Equipment Number.—The equipment of anchors, 
chains, hawsers, and so forth, is to be regulated by the 
second numeral L x (B + D) to which an allowance for 
superstructures is to be added as follows :— 


(a) For a raised quarter deck the product of the 
height and length in feet. 


(b) For a poop, bridge, or forecastle, three-fourths 
the product of the height and length in feet. 


(c) For deckhouses or other erections which do not 
extend to the side of the vessel but which exceed, either 
in length or breadth, one-half the breadth of the vessel, 
one-half the product of the height and length in feet. 


3. Testing of Equipment.—(«) All anchors and cables 
are to be tested at a public machine recognised by the 
Committee and in accordance with the requirements of 
Sections 11, 12 and 13 of the Rules for the Testing of 
Materials. 


(b) In the case of vessels whose anchors and chains 
have been tested at one of the recognised Proving Establish- 
ments in Great Britain and Ireland, the notation “ Lloyd’s 
aace” will be made in the Register Book. 


(c) In the case of vessels of other than British Registry 
classed with the figure 1, in which the anchors, chains, 
or both, have been tested under the inspection of the Society’s 
Surveyors at Proving Establishments out of Great Britain 
and Ireland recognised by the Committee, and test certificates 
are furnished, duly signed by the Society’s Surveyors, the 
vessel will have recorded in the Register Book the notation 
“Lloyd’s acc,” “ Lioyd’s ap,” or “ Lloyd’s or,” as the case 
may be. 


(d) Where, however, the anchors or chains for vessels 
of other than British Registry are manufactured out of Great 
Britain and Ireland, and test certificates are furnished setting 
forth that they have been tested at a Government machine, 
or ata machine under the control of a municipal body or 
a similar responsible body, but not under the inspection of 
a Surveyor to the Society, the record of Lloyd’s a&cP, and so 
forth, will not be made in the Register Book, though such 
certificates will be accepted as satisfying the requirements 
of the Rules as regards tests in assigning the figure 1. 
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(e) Certificates stating that all anchors and chains have 
been tested, and giving particulars of the loads applied, are to 
be produced before the ship is classed with the figure 1. 


4, Equipment.—(a) All vessels classed 100A1, oF 
100A1 “ with freeboard,” are to be provided with anchors, 
cables, and hawsers, in number, weight and length as set 
forth in Tables 53 and 54. Provided the collective weight 
of the bower anchors is not less than required by the Tables, 
then :— 


- (1) The bower anchors may be of equal weight ; or 


(2) Where three bower anchors are required, one of 
them may be 15 per cent and another 74 per cent lighter 
than the weight required by the Tables ; or 


(3) Where only two bower anchors are required, one of 
them may be 7} per cent lighter than the weight required 
by the Tables. 


The weights of cables include two end shackles to each 
cable (i.e. four end shackles for each outfit which contains 
two cables), and two end shackles to each stream chain. 


(b) In the case of vessels classed A “ For Special Ser- 
vices,” the equipment is to be as required by the Committee, 
having in view the particular trade in which the vessel is to 
be engaged. 

(c) To entitle vessels classed A, “ For Channel Purposes” 
to the figure 1, the equipment of anchors, chains, and so 
forth, is to be as required by Table 53, except that not 
more than two bower anchors and one stream anchor need 
be supplied. The first bower anchor is to be of the full 
weight required by the Table and the second bower may be 
15 per cent lighter. This rule, however, applies only to 
vessels intended for short voyages. 

(d) In vessels classed “ For Channel Purposes,” which 
are intended for longer voyages, such as the Queenboro- 
Flushing, the Channel Islands or the Irish Sea service, the 
equipment is to be in accordance with the requirements of 
the Tables. 

(e) The equipment for Tugs is to be as given in 
Table 55, the equipment numeral being computed as 
described in Section 37, clause 9: 


5. Anchors and Chains.—(«) The anchors and the 
links of the chains are not to be of exceptionable form or 
proportions. 

(b) All anchor stocks are to be of acknowledged and 
approved description and equal to one-fourth the specified 
weight of the anchor. 
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(c) The heads of stockless anchors are to be not less 
than three-fifths of the total weight of the anchor. 


6. Renewal of Chain Cable when worn.—When any 
length of chain cable is so worn that the mean diameter at 
its most worn part is reduced to the size given in Table 56 
it is to be renewed. 


7. Windlass and Hawsepipes.—(a) A substantial 
windlass is to be fitted of suitable size for the cable, 
and is to be efficiently secured. Stiffening under windlass 
is to be provided as required by Section 16. 

(>) Hawsepipes are to be of sufficient size and thickness, 
and the arrangements such as to admit of an easy lead for 
the cable to the windlass or capstan. 


8. Boats.—All vessels not exceeding 150 tons are to be 
provided with one good boat, and every vessel above 150 tons 
is to have a suitable number of boats. 


The Surveyors are to examine and to report on the 
condition of the boats. 


9. Anchor Cranes and Boat Davits.—(a) The sizes 
of the principal parts of anchor cranes are to be in accordance 
with Table 52, and the outreach of the cranes is to be 
sufficient to swing the anchors well clear. 

(2) In the cases of boats and davits of ordinary pro- 
portions the diameter d, in inches, of the davit is to be 
obtained by using the formula :— 


d= $ /L x Bx D(H +48) 
ad eee rons Ee ae 


where L, B and D are the length, breadth and depth 
respectively of the boat, H is the height of the davit above 
its uppermost point of support, and § is the outreach of the 
davit ; each of these distances being in feet. 

The value of the constant C is to be as follows :— 


(1) When the davit is to be of wrought iron and of 
sufficient strength to carry the boat and its equipment, and 
a sufficient number of men to launch it, the value of © is 
to be 144. 

(2) When the davit referred to in (1) is to be of 
wrought ingot steel from 27 to 32 tons per square inch 
tensile strength, the value of © is to be 174. 

(3) When the davit is to be of wrought iron and of 
sufficient strength to lower safely the boat fully equipped 
and carrying the maximum number of persons for which 
it is intended, the value of C is to be 86. 

(4) When the davit referred to in (3) is to be of 
wrought ingot steel of from 27 to 32 tons per square inch 
tensile strength, the value of C is to be 104. 
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(c) Boat and anchor davits may be approved of weldless 
rolled or drawn steel tubes of the equivalent sizes given in 
Table 52, provided the steel of which the davits are made 
has a tensile strength of not less than 35 tons per sq. in. with 
an elongation of not less than 10 per cent in a length of 8ins. 

(d) The dayits are to have solid heels and are to be 
efficiently strengthened in way of the heads and deck 
supports. 


10. Notation Withdrawn.—Where the equipment is 
not in accordance with the requirements of the Rules, a dash 
thus —, will be inserted in place of the figure 4. In cases 
where the figure 1 is expunged on account of deficiencies in 
the anchors or chains, the record of Lloyd’s a&cp will also 
be expunged. 


STRENGTHENING FOR ICE NAVIGATION. 


Section 40. 1. Framing :—(a) Forward of the 
collision bulkhead, intermediate frames are to be fitted 
extending from below the level of the floors to the deck next 
above the load waterline, with scantlings as required by 
Tables 2 or 3 for angle frames in peaks, but with thickness 
‘10 inch greater. 

(b) Abaft the collision bulkhead all the main frames 
for a distance from the stem equal to 15 per cent of the 
length of the vessel are to be in accordance with the require- 
ments of Section 7, clause 2, and as required for Complete 
Superstructure Vessels in Table 5. The attachments at the 
ends of these frames are to be as required by Section "7, 
clause 2. 

Intermediate frames of scantlings required by Table 4 
for bulb angle frames in peaks are to be fitted extending aft 
from the stem for a distance equal to 20 per cent of the 
length of the vessel where the length does not exceed 200 
feet graded to 15 per cent of the length of the vessel where 
the length is 400 feet and above. 

These intermediate frames are to extend either from 
the margin plate, or in single bottom vessels from below the 
tops of the floors, to the deck next above the load waterline ; 
they need not be connected at their ends. 

In Full Scantling vessels, however, the strength and 
stiffness of the side framing are not to be less than required 
by Section 7, clause 2 of the Rules. 

(c) The intermediate frames required above may be 
dispensed with provided the frame spacing is reduced to 
18 inches and the scantlings of the side framing are made 
equivalent in strength and stiffness. This reduced frame 
spacing is to extend aft for the distance prescribed in 
paragraph (0). 
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(a) The breadth of the shell flange of the frames is to 
be suitable for the increased thickness of shell plating 
required by this Section. 

2, Shell Plating.— (a) From 1 foot above the load line 
to 4 feet below the light line, and in a fore and aft direction 
from the stem to a point at least as far aft as the extent 
of the reinforced framing, the shell plating is to be fitted 
of a thickness equal to that required by Table 18 of the Rules 
for side shell plating amidships increased by 40 per cent if 
intermediate frames are fitted, or by 55 per cent if a frame 
spacing of 18 inches is adopted ; the increased thickness of 
shell plating need not exceed 1 inch, The shell plate in each 
strake immediately abaft this point is to be intermediate 
in thickness between the full amount required for ice 
strengthening under this clause and the normal thickness of 
side shell plating. 

(b) Seams of shell plating from 1 i tok above the load 
line to 4 feet below the light line are to be at least double 
riveted for a distance aft of the stem equal to 25 per cent of 
the vessel’s length, where the length does not exceed 200 feet, 
graded to 15 per cent of the length of the vessel where the 
length is 400 feet and above. 


3. Stringers.—Side stringers are to be fitted forward 
and aft-of the collision bulkhead in accordance with the 
requirements of Section 7 of the Rules. The stringers are 
to be carried aft to the normal thickness of side plating. 


4. Rudder and Steering Arrangements.—The 
diameter of the rudder head is to be increased 15 per cent 
above the Rule requirements where the Rule diameter is less 
than 8 inches, and by 10 per cent where the Rule diameter 
is 8 inches or above. The scantlings of the rudder, rudder 
quadrant and tiller, and the diameter of the steering chains 
and rods are to. be in accordance with the increased diameter 
of rudder head. 

5. Screw Shaft.—The diameter of the screw shaft is to 
be increased 5 per cent above that required by the Rules, 

6. Propeller Blades.—The propeller blades are to be 
made of cast steel, or other approved material. 

Where bronze is used for propellers or propeller blades, 
it is to comply with the requirements of Section 11 of the 
Rules for Quality and Testing of Materials. 

7. Ship Side Valves.—Sea inlet valves and overboard 
discharge valves below the maximum lvad water line are to be 
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provided with connections from the boiler, or air receiver 
where no boiler is fitted, for clearing purposes. 

The scantlings of the valves are to be suitable for the 
maximum pressure to which they will be subjected. 


8. Plans to be Submitted.—Where it is desired that 
a vessel should receive the notation for ice strengthening 
(see par. (g), page 13), plans showing the proposed arrangements 
should be submitted for the approval of the Committee. 


GENERAL. 

Section 41. 1. Equivalents—Any arrangement 
or fitting which, in the opinion of the Committee, is in all 
respects as efficient as that required by the Rules may be 
accepted instead of such arrangement or fitting. 

The Owners’ consent to the adoption of any proposed 
equivalent is to be obtained where considered necessary by 
the Committee. 


2. Interpolation For numerals and dimensions inter- 
mediate between those given in the Tables, scantlings are to 
be obtained by proportional interpolation. 


For a particular numeral the Table gives the minimum 
requirements and where a numeral is in excess of a Table 
numeral, the scantling to be taken is to be the nearest 
practicable above the requirements for the Table numeral, 


3. Gradual Reductions.—(a) Where scantlings are 
required to be adopted over a proportion of the vessel’s 
length, any reductions which may be permitted toward the 
ends of the vessel are to be effected gradually. 

(b) Care is to he taken as far as possible to avoid 
any abrupt changes or discontinuities in the form of the 
structure, and where such occur suitable structural compensa- 
tion is to be provided. 


4. Buttstraps to Continuous Longitudinal Angles. 
—Buttstraps need not be fitted to continuous longitudinal 
angles which serve simply as connecting bars, except in the 
casé of the stringer bars on strength decks. 


5. Items not Particularly Specified——Where special 
reference is not made in the Rules to specific requirements, 
the construction is to be reasonably efficient for the intended 
service and 1s to conform to good average practice. 


By order of the Committee, 


MALCOLM K. SCOTT, 
Seeretary. 
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RULES FOR THE CONSTRUCTION OF VESSELS 
INTENDED TO CARRY PETROLEUM IN BULK. 


The attention of Builders and Owners is directed to the fact that compliance with these 


Rules may involve the obtaining of licences under existing patents. 


Note.—The Tables referred to herein are those appearing on pages 428 to 476 (Printed in blue). 


GENERAL. 

Section 1. 1. Application—The “General Regu- 
lations relating to the Classification of Steel Vessels” 
and the “Rules for the Building of Steel Vessels” 
determine the scantlings, arrangements and equipment of 
vessels intended for the carriage of petroleum in bulk, 
except as otherwise required by these Rules and Tables. 


The Rules are framed for vessels built on the longi- 
tudinal system of construction, having a centre line bulk- 
head, continuous expansion trunk between the upper and 
second decks, and a standard ’tween deck height of 8 feet. 


Approval will be given to vessels built on other systems 
of construction subject to equivalent strength being provided. 


The propelling machinery is assumed to be situated at 
the after end of the ship. 


2. Submission of Plans.—In addition to the plans 
required by Section 1 of the “Rules for the Building of 
Steel Vessels,” there are to be submitted for approval 
plans showing :— 


(a) The arrangement of oil tanks and coffer- 
dams ; 


(6) The construction of the transverse and 
iongitudinal bulkheads ; 


(c) The bracket attachments of the transverses, 
the webs, the longitudinals and the horizontal 
stiffeners ; and 


(d) The construction of the vessel at the forward 
and after ends, including the machinery space and the 
arrangements at the junction of the transverse and 
longitudinal framing. 


3. Length of Oil Compartments.—The Rules are 
framed for a length of the main oil compartments not 
exceeding 30 feet, and for a length of the summer tanks not 
exceeding 60 feet. 
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4, Expansion Trunks.—Continuous expansion trunks 
are to be fitted between the upper and second decks. Where 
the breadth of the expansion trunk exceeds 60 per cent of 
the breadth of the vessel, the arrangements are to be specially 
submitted for approval. 


5. Cofferdams.—Cofferdams are to be fitted at the 
forward and after ends of the oil cargo spaces. The coffer- 
dams are to be not less than 8 feet in length, and are to 
extend from the keel to the top of the continuous expansion 
trunk. 


6. Deck Erections.—Vessels are to have forecastles the 
length of which is not to be less than seven per cent of the 
length of the ship. 


A poop is to be fitted, adequately covering the machinery 
space, and the bulkhead at the front of the poop is to have 
the scantlings required for bridge front bulkheads. 


Any openings in this bulkhead are to have sills not less 
than 18 inches in height and are to be fitted with effective 
closing appliances. 


Where a poop is proposed to be dispensed with, plans 
showing the construction of the casings and deckhouses are 
to be submitted for approval. 


The doors in exposed machinery casings on the poop 
deck are to be of steel, substantially constructed, permanently 
attached and capable of being closed and secured from both 
sides. 


7. Cement.—Cementing may be dispensed with in 
compartments intended for carrying oil in bulk. 


8. Rudders.—The diameter of the rudder head is to be 
increased 10 per cent above the requirements of the Rules 
for the Building of Steel Vessels, and all the scantlings of 
the rudder are to be in accordance with the increased 
diameter. 
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9, Freeing Arrangements.—Ships with bulwarks are 
to have open rails fitted for at least half the length of the 
exposed portion of the weather deck. 


Where superstructures are connected by trunks, open 
rails are to be fitted for the whole length of the weather 
portions of the freeboard deck. 


BOTTOM TRANSVERSES. 


Section 2. 1. Scantlings.—(«) The scantlings of 
the bottom transverses are to be as given in Table 1, and the 
upper edge of the transverse is to be parallel to the rise of 
floor line. ; 


(b) The face bars on the transyerses are to extend 
between the inner edges of the side transverses and of 
the bulkhead webs, and as close as practicable to the 
centre line bulkhead on the side opposite to the vertical 
webs. 

(c) The scantlings determined for the midship tanks are 
to apply throughout the oil compartments. 


(d) Lightening holes, not exceeding 10 inches in 
diameter, may be cut in the transverses, and are to be fitted 
midway between the notches for the longitudinals. 


(e) Notches cut in the transverses for longitudinals 
are to be well rounded at the corners and are not to be 
rough punched. 


©. Bracket Attachments—(a) The distance from the 
ship’s side and from the centre line bulkhead to the toe of 
the bracket is to be 10 per cent of the midship breadth of the 
vessel where this breadth is 30 feet, and 16 per cent where the 
breadth of the vessel is 70 feet, intermediate values being 
obtained by interpolation. The length of the vertical arm 
is to be as specified in Section 3, paragraph 2 (a). 


The brackets on the side of the centre line bulkhead 
opposite to the vertical web are to have the same dimensions, 
measured from the bulkhead and from the base line in each 
case, as are required for the brackets on the same side of the 
bulkhead as the vertical web. 


(b) The thickness of the brackets is to be the same as 
that of the transverses. 


(c) The brackets are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 66 
inches, stiffening angles 35 x 3 inches, of the same thickness 
as the bracket are to be fitted. Where the thickness of the 
- bracket exceeds *50 inch these angles are to be 3} x 33 inches. 
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(d) The brackets are to be attached to the centre line 
bulkhead by a single angle, double riveted, which is to have 
the same thickness as the bracket plate. In vessels exceeding 
420 feet in length where the spacing of transverses, in feet, 
multiplied by the length of the vessel, in feet, exceeds 4,300, 
and in all vessels exceeding 480 feet in length, these bars 
are to be doubled. 

In the case of vessels between 420 and 480 feet in 
length, in which this product does not exceed 4,300, the 
brackets are to be attached to the centre line bulkhead by 
a single angle, double riveted, on one side of the bracket and 
a single riveted angle on the other side of the bracket. 


(e) The brackets are to be attached to the transverses 
by double riveted overlaps. Where the brackets extend to 
the shell the overlaps are to be treble riveted, except where 
the overlap comes in way of a longitudinal, when it is to be 
quadruple riveted. 

(f) The overlaps of the plates of the transverses are to 
be kept clear of the shell longitudinals as far as possible. 


3. Shell Attachment.—(a) The angles attaching the 
transverse to the shell are to have the same thickness as the 
transverses. 

(6) In vessels in which the spacing of transverses in feet, 
multiplied by the length of the vessel in feet, does not exceed 
4,300, the transverses are to be attached to the shell by a 
single angle, double riveted. In all vessels whose length is 
greater than 480 feet and in vessels not exceeding 480 feet 
in length where the spacing of the transverses multiplied by 
the length of the vessel exceeds 4,300, an additional single 
riveted back bar is to be fitted. 


4. Stiffeners and Attachments to Longitudinals.— 

(a) Each longitudinal is to be attached to the transverses 
by an angle which is to extend from the shell to the inner 
edge of the face bar and to half the height of the transverse 
alternately, but not lower than to the top of the lightening 
holes. 

(b) These angles are to have scantlings in proportion 
to the tabular depth of transverse as prescribed by Table 3. 

(c) The number and diameter of the rivets in the angles 
connecting the longitudinals to the transverse are to be 
in accordance with Table 12. 

Where by the Table the broader flange of long stiffening 
angles exceeds 5 inches the number and diameter of the rivets 
are to be as required for 6 inch stiffening angles. 

The diameter of the rivets in the short stiffening angles 
is to be the same as required for the rivets in the long 
stiffening angles. 
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(ad) Where the breadth of the vessel does not exceed 
40 feet the transverse is to be supported by a bracket at 
about the quarter breadth of the vessel. 

Where the breadth of the vessel exceeds 40 feet, but 
does not exceed 60 feet, each transverse is to he supported 
by two brackets which are to be arranged on longitudinals 
adjacent to the toes of the transverse brackets. 


Where the breadth exceeds 60 feet an intercostal girder, 
as required by Section 5, clause 2, and two brackets are to 
be fitted. 


(e) Where the flange of the face bar exceeds 7 inches 
in breadth, at least two vertical supports are to be connected 
to the face bar. 


SIDE TRANSVERSES. 

Section 38. 1. Side Transverses in Hold.—(a) The 
side transverses are to be fitted in conjunction with the 
bottom transverses and the scantlings are to be determined 
by the spacing of the transverses by the depth of the vessel, 
and by a depth “‘d” which is measured amidships from the 
upper edge of the bottom transverse at the centre line to the 
second deck at side at the middle of the length, and are 
given in Table 2. 


The depth of the transverse at the points of the brackets 
is not to be less than the tabular depth in any case. 


(0) The transverses are to be increased 1 inch in depth 
for each increase of one complete foot in the sheer of the 
second deck. 


(c) The face bars on the transverses are to extend 
between the inner edges of the bottom and deck transverses. 


(d) Lightening holes not exceeding 6 inches diameter 
may be cut in the transverses as close to the shell bar as 
possible, and are to be fitted midway between the notches for 
the longitudinals. 


(e) Notches cut in transverses for longitudinals are to be 
well rounded at the corners and are not to be rough punched. 


2. Bracket Attachments.—(a) Side transverses are to 
be attached to the bottom transverses by brackets the length 
of the vertical arms of which, measured from the face of the 
transverses, is to be equal to 25 per cent of the depth “d.” 
The arms of the brackets connecting the side and the second 
deck transverses are to be equal to 20 per cent of the 
depth ‘“d.” 

(6) The thickness of the bottom bracket is to be the 
same as the bottom transverse, and the thickness of the top 
bracket the same as the deck transverse. 


(c) The brackets are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 
66 inches, stiffening angles 34 x 8 inches of the same 
thickness as the bracket are to be fitted. Where the thick- 
ness of the bracket exceeds *50 inch these angles are to be 
35 x 34 inches. 

(d) The side transverses are to be attached to the 
bottom and deck transverses by double riveted overlaps, and 
the brackets are to be attached to the transverses by double 
riveted overlaps. Where the brackets extend to the shell 
the overlaps are to be treble riveted, except where the over- 
lap comes in the way of a longitudinal, when it is to be 
quadruple riveted. 


(e) The overlaps of the plates of the transverses are to 
be kept clear of the shell longitudinals as far as possible. 


3. Shell Attachment.—(a) The angles attaching the 
transverse to the shell are to have the same thickness as the 
transverse. 


(6) The riveted attachment of the side transverses and 
the shell are to be the same as required by Section 2, 
clause 3 (d) for bottom transverses, except that the back 
bars need only be fitted in vessels exceeding 30 feet in depth. 


4, Stiffeners and Attachments to Longitudinals.— 

(a) Two supporting brackets are to be fitted on longi- 
tudinals adjacent to the toes of the transverse brackets. 
Where the moulded depth of the vessel does not exceed 
23 feet only one supporting bracket need be fitted. 

(4) Each longitudinal is to be attached to the trans- 
verse by an angle which is to extend from the shell to the 
edge of the face bar and to half the depth of the transverse 
alternately. In way of the bottom brackets on the trans- 
verses all the angles are to extend to the edge of the bracket 
or face bar of the transverse. Where the transverses do not 
exceed 20 inches in depth all stiffening angles are to extend 
to face bar. 

(c) At the upper half of the transverse the short and 
long stiffening angles are to have scantlings in proportion 
to the tabular depth of transverse as prescribed by Table 3, 
while at the lower half of the transverse all the stiffening 
angles are to be of the scantlings prescribed for long 
stiffening angles. 

In vessels of 38 feet moulded depth and over, all the 
angles connecting the side longitudinals to the transverses 
are to be of the scantlings prescribed for long stiffening angles. 

(d) The number and diameter of the rivets in the angle 
bars connecting the transverses to the longitudinals are to 
be in accordance with Table 12. 
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Where by the Table the broader flange of long stiffening 
angles exceeds 5 inches the number and diameter of the rivets 
are to be as required for 6 inch stiffening angles. 

The diameter of the rivets in the short stiffening angles 
is to be the same as required for the rivets in the long 
stiffening angles. 

(e) Where the flange of the face bar exceeds 7 inches 
in breadth, at least two horizontal supports are to be 
connected to the face bar. 


5. Side Transverses in ‘Tween Decks.—(a) The 
scantlings of the transverses in the ’tween decks are given 
in Table 4. 

(b) Side transverses are to be attached to deck trans- 
verses by double riveted overlaps and in addition by double 
riveted brackets. 

Brackets which extend to the shell and deck are to be 
attached to the transverses by treble riveted overlaps where 
the butt comes between the longitudinals, or by quadruple- 
riveted overlaps if the butt comes in way of a longitudinal. 


(c) The brackets at the lower ends of the transverses 
are to be connected to the deck by a single angle, double 
riveted. 


(d) The lengths of the arms of the brackets are to be 
one and a half times the depth of the side transverse, 
measured from the inner and lower edges of the side or deck 
transverses, as the case may be, and from the second deck. 
The brackets are to have the same thickness as the side 
transverses and are to be flanged 3 inches on the edge. 


(e) The transverses are to be attached to the shell by 
single-riveted angles having the same thickness as the 
transverse. 

(f) The. attachments of the longitudinals to the trans- 
verses are to be as required for short stiffening angles by 
Tables 3 and 12. The thickness of these angles need not 
exceed the thickness of the transverse. 


DECK TRANSVERSES. 


Section 4. 1. Scantlings—(«) The deck trans- 
verses fitted in conjunction with the side transverses are to 
have the scantlings given in Tables 5, 6 and 7. 


(6) Lightening holes, not exceeding 4 inches diameter, 
may be cut in the transverses as close to the deck bar as 
possible, and are to be fitted midway between the notches 
for the longitudinals. 


} () Notches cut in transverses for longitudinals are to be 
well rounded at the corners and are not to be rough punched. 
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2. Upper Deck Transverses in Expansion Trunk.— 

(a) The web plates on the expansion trunk and centre 
line bulkhead are to be connected to the deck transverses by 
double riveted overlaps. Where the vertical webs extend to 
the deck the overlaps are to be treble riveted. 


(b) The transverses are to be attached to the deck by 
a single riveted angle having the same thickness as the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverses are to extend to the bottom of the transverse 
and to a distance not less than six inches below the lower 
edge of the longitudinals alternately. Where the distance 
from the lower edge of the longitudinal to the bottom of the 
transverse is less than six inches, the angles are to extend to 
the bottom of the transverse. 


These angles are to have scantlings of the dimensions 
and number of rivets required for short stiffening angles by 
Tables 3 and 12, but the thickness need not exceed the 
thickness of the transverse. 


8. Upper Deck Transverses in “Summer” Tank.— 

(a) The face bar on the lower edge of the transverses is 
to extend from the side of the expansion trunk to the edge 
of the side transverse in the ‘tween decks. 


(b) The transverses are to be attached to the deck by 
a single riveted angle having the same thickness as the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverses are to extend to the upper edge of the face 
bar. These angles are to have flanges of the dimensions and 
number of rivets required for short stiffening angles by 
Tables 3 and 12, but the thickness need not exceed the 
thickness of the transverse. 


4. Second Deck Transverses.—(q) The face bar on 
the upper edge of the transverse is to extend from the centre 
line bulkhead to the first deck longitudinal, and the face bar 
on the lower edge is to extend from the side transverse to 
the web on the centre line bulkhead. 


(b) The transverse is to be attached to the deck by a 
single angle, double riveted, having the same thickness as the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverse are to extend to the upper edge of the face 
par. These angles are to have flanges of the dimensions and 
number and diameter of rivets required for short stiffening 
angles by Tables 3 and 12, but the thickness need not exceed 
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the thickness of the transverse. Where the depth of the 
transverse is 24 inches or above the angles are to have the 
scantlings prescribed by the Table for long stiffening angles. 


(d) Horizontal gusset plates, ‘04 inch greater in thick- 
ness than the transverse, are to be fitted on the upper edge 
of the transverse on each side of the centre line bulkhead. 


5. Bracket Attachments.—(a) The brackets attaching 
the upper deck transverses in the expansion trunk to the 
centre line bulkhead on the side opposite the web are to 
have the same thickness as the transverse. The depth of 
the brackets measured from the deck is to be twice the 
depth of the transverse. The horizontal arm of the 
brackets, measured from the bulkhead, is to be two-thirds 
the depth of the bracket, measured from the deck. The 
brackets are to be connected to the transverse by double- 
riveted overlaps, and are to be attached to the centre line 
bulkhead by double angles, single riveted, having the same 
thickness as the transverse. 

(0) The brackets attaching the upper deck transverses 
in the summer tanks to the expansion trunk side are to have 
the same thickness as the transverses; the length of the 
arms of the brackets measured from the deck and from the 
side of the expansion trunk is to be twice the depth of the 
transverse. ‘he brackets are to be double riveted to the 
transverses and are to be attached to the side of the expansion 
trunk by double angles, single riveted, having the same 
thickness as the transverse. 

(c) The dimensions of the brackets attaching the second 
deck transverses to the webs on the centre line bulkhead 
are to be the same as the corresponding brackets at the 
ship’s side. The brackets on the side of the centre line 
bulkhead opposite to the vertical web are to have the same 
dimensions, measured from the deck and bulkhead, as 
required for the brackets on the same side of the bulkhead 
as the vertical web. 

The brackets are to be connected to the bulkhead 
by angles of the same scantlings and having the same 
number of rivets as are required for the corresponding 
bottom transverse bracket. 

In all cases these attachment angles are to extend to 
the edge of the upper face bar on the deck transverse. 

The brackets are to have the same thickness as the 
transverse and are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 
66 inches stiffening angles, 834 x 3 inches, of the same 
thickness as the bracket, are to be fitted. Where the thick- 
ness of the bracket exceeds ‘50 inch these angles are to be 
34 x 34 inches. 


(d) Brackets are to be connected to transverses by 
double riveted overlaps. Where the brackets extend to 
the upper edge of the transverse, the overlap is to be treble 
riveted. 


BOTTOM LONGITUDINALS. 


Section 5. 1. Scantlings.—(a) The scantlings of 
the bottom longitudinals are determined by the depth of the 
vessel, the first longitudinal numeral, and the spacing of the 
transverses, and are given in Tables 8 and 9. 


(0) The longitudinals are to be spaced 30 inches apart. 


(c) Where the length of the vessel exceeds 400 feet, 
additional back bars are to be fitted, attaching the bottom 
longitudinals to the shell plating on each side of the transverse 
bulkheads for a distance of about 40 per cent of the 
spacing of the transverses, measured from the bulkhead. 


2. Intercostal Girder.—(a) Where the breadth of the 
vessel exceeds 60 feet, an intercostal girder of the same 
depth as the transverses is to be fitted, having a thickness 
-04 inch less than the bottom transverse, and having double 
angles, 3} x 384 inches, on its upper edge. 


(6) The girder plate is to be stiffened by one vertical 
angle where the spacing of the transverses is not greater 
than 10 feet, and by two equally spaced angles where this 
spacing is exceeded. 


3. Attachment to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads, to which they are to be 
attached by brackets having the dimensions and number of 
rivets given in Table 13. 


(0) The brackets are to be attached to the bulkhead by 
single angles having the same thickness as the bracket plate. 
Where the angles are extended on account of the ornission of 
a horizontal stiffener ou the bulkhead the requirements of 
Section 11, clause 4 (d), are to be complied with. 


(c) The intercostal girder is to be attached to the 
bulkhead by a single angle, double riveted, which is to 
extend 6 inches above the upper edge of the girder. 


4. Attachment to Transverses.—(a) The longitudi- 
nals are to be attached to the transverses by angles as 
required by Section 2, clause 4. 


(6) The intercostal girder is to be attached to the 
transyerses by a single angle, double riveted, and a plate 
strap is to be fitted, connecting the face bars of the girder 
and the face bar of the transverse. 
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SIDE LONGITUDINALS. 


Section 6. 1. Scantlings.—(a) ‘The scantlings of 
the side longitudinals are determined by the spacing of the 
transverses, the first longitudinal numeral, and by the depth 
of the longitudinal below the upper deck. These are given 
in Tables 10 and 11. 

(b) The longitudinals are to be spaced 30 inches apart 
below the second deck, but in ’tween decks of standard 
height only two longitudinals are required. 

(c) The scantlings of the longitudinals at the bilge are 
to be graduated between those required for side longitudinials 
and bottom longitudinals. 


9. Attachments to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads to which they are to be 
attached by brackets having the dimensions and number of 
rivets given in Table 13. 

The thickness of the brackets in the ’tween decks need 
not exceed *40 inch. : 

(b) Where the brackets are not attached to the hori- 
zontal stiffeners on the bulkhead, they are to be connected 
to the bulkhead by single angles having the same thickness 
as the bracket plate. 


3. Attachments to Transverses.—The longitudinals 
are to be attached to the transverses by angles as required 
by Section 3, clauses 4 and 5. 


DECK LONGITUDINALS. 


Section 7. 1. Scantlings—(a) The scantlings of 
the longitudinals at the upper and second decks are given in 
Tables 14 and 15. 


(0) The longitudinals are to be spaced 30 inches apart. 


2. Attachments to Bulkheads.—(«) The longitudinals 
are to be cut at the bulkheads to which they are to be 
attached by brackets having the dimensions given in 
Table 16, 


(6) The brackets are to be attached to the bulkhead by 
single angles, single riveted, having the same thickness as 
the bracket plates. 

(c) The number and diameter of the rivets in each arm 
of the brackets are to be as given in Table 16. 


3. Attachments to Transverses.—The longitudinals 
are to be attached to the transverses by angles, as required 
by Section 4. 
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BRACKET DETAILS. 


Section 8. 1. Flanging.—(a) All hold brackets 
connecting the bottom and side longitudinals to the 
bulkheads are to be flanged. 


(¥) All other brackets which have 10 or more rivets in 
either arm are to be flanged. 


(c) Bracket plates in cofferdams are to be flanged where 
the brackets to the adjacent longitudinals outside the coffer- 
dams are flanged. 


2, Attachment Angles—(a) The angles attaching 
bracket plates to the bulkheads are to extend for at least 
6 inches beyond the ends of the bracket arms. 


(v) The bracket plates and angles are to be kept 
sufficiently clear of the bulkhead boundary bars to permit 
efficient caulking. 


3. General.—Where transverse and centre line bulk- 
heads intersect, a bracket is to be fitted in each corner of 
the intersection in way of each line of longitudinals. 


SHELL PLATING. 


Section 9. 1. General.—(a) The thickness of the 
shell plating in way of the longitudinal framing is given in 
Table 17. 

(¥) The number of end laps of the shell plating should 
be reduced as much as possible over the midship part of 
the vessel, and are, as far as practicable, to be kept well 
clear of the oil-tight bulkheads. 


(c) Where transverse framing is adopted at the ends of 
the vessel the thickness of the plating is to be suitably 
increased. 


(d) The edges of the plating are not to be joggled. 


2. Strengthening at ends of Poops and Bridges.— 

(a) The thickness of the upper deck sheerstrake at the 
ends of the bridge, and at the front of the poop, is to be 
20 per cent greater than the Rule midship thickness. 


(6) The bridge side plating is to extend beyond the 
ends of the bridge, and is to be supported by web plates 
spaced not more than 5 feet from the ends of the bridge. 
The bulwark rail is to be connected to the bridge end bulk- 
heads by substantial bracket plates, and similar bracket 
plates are to be fitted on the inner side of the bulkhead. 

Similar arrangements are to be provided at the front of 
the poop. 
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DECKS. 


Section 10. 1. Deck Plating.—(a) The thickness 
of the plating is given in Tables 18 and 19. 

(b) The thicknesses of the upper deck plating given in 
the Tables assume one deck opening 4 feet in breadth on 
each side of the vessel. Where the breadth of the openings 
is greater or less than 4 feet, the thickness of the deck 
plating is to be adjusted in order to provide the same 
sectional area of material. 

The midship thickness of the plating is to be carried 
to the poop, and is to be extended into the poop for a 
distance at least equal to one-third the breadth of the vessel. 

(c) The number of end laps of the deck plating should 
be reduced as far as practicable over the midship part of the 
vessel. 


2. Stringer Plates —(«) Deck stringer plates of the 
dimensions given in Tables 18 and 19 are to be fitted, and 
are to be attached to the shell plating by angles of the size 
given in Tables 19 and 20. 


The midship thickness of the upper deck stringer plate 
is to be carried aft as prescribed for the deck plating. 

(b) The thickness of the upper deck stringer plate at 
the ends of the bridge, and at the front of the poop, is to 
be 20 per cent greater than the Rule midship thickness. 


3. Continuity of Strength.—(a) The second deck is 
to be fitted continuously and is to be carried through the 
cofferdams. 

(b) The corners of deck openings are to be well 
rounded. 

(ec) The notching of upper deck stringer angles for 
scuppers should be avoided as far as practicable. 


TRANSVERSE BULKHEADS. 


Section 11. 1. Plating.—(a) The thickness of the 
plating is given in Table 22. 

(b) The lowest strake is to be ‘04 inch thicker than 
required by the Table. The lowest horizontal seam is to be 
kept above the attachment bars of the brackets to the 
bottom longitudinals. 


2. Vertical Webs below the Second Deck—(a) The 
scantlings of the webs are determined by the spacing, the 
length of the web and the height of the upper deck above 
the top of the web, and are given in Table 24. 


The length of the web is to be taken from the second 
deck to the upper edge of the bottom longitudinal. 


The spacing to be used in determining the scantlings is 
to he one-quarter the breadth of the vessel, where only one 
web is fitted. 


The spacing to be used where two webs are fitted is 
one-half the distance between the adjacent web and the 
ship’s side or centre line bulkhead. Where three webs are 
fitted on each side the spacing of the centre web is to be 
taken as half the distance between the adjacent webs, plus 
one foot. 


(bd) The face bar is to extend from the deck longitudi- 
nal or other bar to the bottom longitudinal. 


(c) Lightening holes not exceeding 6 inches diameter 
may be cut in the webs as close to the bulkhead angle as 
possible, and are to be fitted midway between the notches 
for the horizontal stiffeners. 


(d) Notches cut in the webs for the horizontal stiffeners 
are to be well rounded at the corners and are not to be rough 
punched. 


(e) The brackets at the top and bottom are to have a 
depth equal to 20 per cent of the length of the web. 


The breadth of the brackets is to be not less than 
30 inches, measured from the inner edge of the web, except 
at the shelf plate, where it is to extend to the inner edge of 
the shelf plate. 


(f) The thickness of the top bracket is to be the same 
as, and the thickness of the lower bracket is to be ‘04 inch 
greater than, the thickness of the web. The brackets are 
to be flanged 5 inches on the edge. 


(g) The brackets are to be attached by double riveted 
overlaps to the web plate, and the web plate and brackets 
are to be attached to the longitudinals or girders at the 
deck and bottom by double riveted overlaps. Where the 
bracket forms part of the web, the butts of the plates are 
to be treble riveted. 


The web plates and brackets are to be attached to the 
shelf plate by double angles, double riveted, which are to have 
the same thickness as the web plate. 


(h) The webs are to be attached to the bulkhead by a 
single angle double riveted, which is to have the same 
thickness as the web. Where the moulded depth of the vessel 
does not exceed 23 feet this angle may be single riveted. 
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(i) A supporting bracket extending to the edge of the 
face bar is to be fitted to the web plate at about the middle 
of the span. 


(j) The horizontal stiffeners are to be attached to the 
vertical web by stiffening angle bars, which are to extend 
from the bulkhead to the inner edge of the face bar on the 
web and to half the depth of the web alternately, but not 
less than six inches beyond the edge of the horizontal 
‘stiffeners. In way of the bracket at the bottom of the web 
all these angles are to extend to the inner edge of the face bar. 


Where the depth of the vertical web does not exceed 
20 inches all the stiffening angles are to extend to the inner 
edge of the face bar. 


Above the supporting bracket the long and short 
atiffening angles are to have scantlings in proportion to the 
depth of the web, as prescribed by Table 3 for side trans- 
verses, while below the supporting bracket all the stiffening 
angles are to have the scantlings prescribed for long 
stiffening angles. 

(k) The number and diameter of the rivets in the angles 
connecting the horizontal stiffeners to the vertical web 
are to be in proportion to the depth of the horizontal 
stiffener, in accordance with Table 12, but the diameter of 
the rivets in the short stiffening angles is to be the same 
as required for the rivets in the long stiffening angles. 


3. Vertical Webs in Expansion Trunk.—(a) The 
scantlings of the webs in the expansion trunks are given in 
Table 25. 

(b) The lengths of the arms of the brackets at the top 
and bottom are to be the same as the breadth of the web 
plate, measured clear of the web or deck longitudinal. 


(c) The brackets are to be double riveted in each arm. 


(d) The webs are to be attached to the bulkhead by 
single angles, single riveted in ‘tween decks of standard height. 


(e) The horizontal stiffeners are to be attached to the 
web by stiffening angles extending the f ull depth of the web. 
These angles are to have flanges of the same dimensions and 
number of rivets as required for short stiffening angles, by 
Tables 3 and 12, but the thickness of these angles need not 
exceed the thickness of the web. 


4. Horizontal Stiffeners—(«) The horizontal stif- 
feners are to be spaced 30 inches apart. 


The scantlings are to be determined by the span and by 
the depth below the upper deck at the middle line, and are 
given in Table 26. The span to be taken is that which 
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gives the largest stiffener, whether the span is measured 
from the web to the ship’s side, from the web to the centre 
line bulkhead, or from web to web. 


(b) The horizontal stiffeners are to be connected to the 
side longitudinal and to the horizontal stiffeners on the 
centre line bulkhead by brackets. 


The dimensions of the brackets and the number of 
rivets at the ship's side and centre line bulkhead are to be 
as required by Section 6, clause 2. 


(c) The attachment of the horizontal stiffeners to the 
webs is to be in accordance with clauses 2 and 8 above. 


(d) The lowest horizontal stiffener is not to be more 
than 80 inches distant from the ends of the bracket plates 
connecting the bottom longitudinals to the bulkhead, and 
the distance between the stiffener and the ends of the bracket 
angles is not to exceed 12 inches. 


5. Shelf Plate.—A horizontal shelf plate having the 
same thickness as the webs in the hold is to be fitted at the 
level of the second deck. The breadth of the shelf plate is 
to be 13 times the breadth of the vertical web below the 
second deck, but not less than 30 inches. The shelf plate 
is to be flanged 5 inches on the edge and is to be attached 
to the bulkhead by asingle riveted angle. The attachment of 
the shelf plate to the centre line bulkhead and to the 
expansion trunk is to be double riveted. 


6. Bulkheads in Summer Tanks.—(a) The horizontal 
stiffeners of the bulkheads in the Summer tanks are to be 
determined as for bulkheads in the expansion trunks from 
Table 27. 

() Where vertical stiffeners are fitted, the scantlings 
are given in Table 27. The brackets attaching the lower 
ends of the vertical stiffeners to the second deck are to have 
the number of rivets given in the Table. 


7. Boundary Angles.—(a) The bulkheads are to be 
attached to the shell plating, decks, expansion trunk, and 
centre line bulkhead by angles of the dimensions given in 
Table 23. 


(b) The boundary angles are not to be joggled. 


8. Cofferdam Bulkheads.—The cofferdam bulkheads 
are to be oil-tight and are to have the same thickness of 
plating, and the same connection to the shell plating and 
decks as required for the bulkheads of oil compartments. 

The scantlings and spacing of the stiffeners are to be 
equivalent to those required for transverse oil-tight bulkheads. 
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CENTRE LINE BULKHEAD. 


Section 12. 1. General.—(a) A centre line bulkhead 
is to be fitted throughout the oil compartments, pump room, 
and cofferdams, extending from the keel to the top of the 
expansion trunk. Beyond the cofferdams arrangements are 
to be made to avoid any abrupt termination of strength, by 
fitting webs and brackets. 

() This bulkhead is to be oil-tight except in the pump 
rooms and cofferdams. 

Where desired by the owners this requirement may be 
modified when a suitable notation will be made in the 
Register Book. 

2. Plating.—(a) The thickness of the plating is given 
in Table 22. 

(b) Where the moulded depth of the vessel exceeds 
28 feet, the upper part of the bulkhead for a depth of 5 feet 
from the deck is to be increased by ‘04 inch in thickness, 
and where the depth exceeds 42 feet by °16 inch in thickness. 
For intermediate depths the increase in thickness is to be 
proportional. 

The thickness of the strake next below is to be increased 
by half the amount specified above. 

(c) The bottom strake is to be at least as broad as the 
lowest strake of the transverse bulkhead, and is to be 04 
inch thicker than required by the Tables. 


3. Vertical Webs below Second Deck.—(a) The ver- 
tical webs on the bulkhead are to have the same scantlings 
and arrangements as the corresponding transverses at the 
ship’s side, except that the thickness of the web plate may 
be ‘06 inch less than the side transverse, with a minimum 
thickness of °36 inch. 

(b) The webs are to be attached to the bottom and 
deck transverses by brackets, which are to be flanged and 
are to have the same dimensions and scantlings as the 
brackets of the side transverses. 

(c) The web plates are to be attached to the bulkhead 
by single angles, double riveted, which are to have the same 
thickness as the web. 

(d) A supporting bracket extending to the edge of the 
face bar is to be fitted to the web plate at about the middle 
of the span. 

(e) The horizontal stiffeners are to be attached to the 
vertical web by stiffening angles which are to extend 
from the bulkhead to the face bar of the web and to half the 
depth of the web alternately, but not less than 6 inches 
beyond the edge of the horizontal stiffeners. In way of the 


bracket to the bottom transverse all these angles are to 
extend to the edge of the bracket or face bar of the web. 

Where the depth of the vertical web does not exceed 
20 inches all the stiffening angles are to extend to the inner 
edge of the face bar. 

Above the supporting bracket the short and long 
stiffening angles are to have scantlings in proportion to the 
depth of the web as prescribed by Table 8 for side transverses, 
while below the supporting bracket these angles are to be of 
the scantlings prescribed for long stiffening angles. 

(/) The number and diameter of the rivets in the angles 
connecting the horizontal stiffeners to the vertical web 
are to be in proportion to the depth of the horizontal stiffener 
in accordance with Table 12, but the diameter of the rivets 
in the short stiffening angles is to be the same as required 
for the long stiffening angles. 


4, Vertical Webs in Expansion Trunk.—(@) The 
vertical webs in the expansion trunk are to have the 
scantlings given in Table 28. 

(0) The web plate is to be connected to the second 
deck transverse by a double-riveted attachment and to the 
upper deck transverse as prescribed in Section 4, clause 2. 

(c) The webs are to be attached to the bulkhead by 
single angles, single riveted. 

(d) The horizontal stiffeners are to be attached to the 
web by stiffening angles extending to the edge of the 
web plate and 9 inches beyond the edge of the stiffener 
alternately. These angles are to have the same scantlings 
and number of rivets as required for the short stiffening 
angles of the vertical web below the second deck. 


5. Horizontal Stiffeners—(a) Horizontal stiffeners 
are to be fitted in line with the longitudinals at the ship’s 
side and are to be spaced 30 inches apart, but only two 
longitudinals are required in ’tween decks of standard height. 

(0) The scantlings are given in Table 29 and are 
determined by the span and by the depth below the upper deck. 

(c) The dimensions of the brackets and the number of 
rivets attaching the stiffeners to the transverse bulkheads 
are to be the same as required for the connection of the side 
longitudinals to the transverse bulkheads by Section 6, 
clause 2. 

(d) The attachment of the horizontal stiffeners to the 
web plates is to be as required by clauses 3 and 4 above. 


6. Boundary Angles.—The bulkhead is to be attached 
to the keel plate by double angles, single riveted, of the 
dimensions given in Table 21, and to the upper deck by 
double angles of the size given in Table 238. 
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EXPANSION TRUNKS. 

Section 18. 1. Plating—(a) The expansion trunk 
sides are to be oil-tight throughout the oil compartments, 
and are to be carried through the cofferdams. They are to 
be arranged to form a continuation of the machinery casing 
at the after end, and are to be gradually tapered off at the 
forward end beyond the cofferdams. 

(b) The thickness of the plating forming the sides of 
the expansion trunks is to be as given in Table 19 for the 
plating of second decks. 

(c) The plating is to be attached to the second deck by 
a double riveted angle of the size given in Table 19 for 
second deck stringer angles, and to the upper deck by a 
single riveted angle of the size given in Table 23 for attach- 
ment angles of bulkheads to upper deck. 


2. Vertical Webs.—The scantlings and arrangement 
of the vertical webs are to be as required by Section 12, 
clause 4, for the vertical webs on the centre line bulkhead 
within the expansion trunk. 

3. Horizontal Stiffeners.—The scantlings and arrange- 
ments of the horizontal stiffeners are to be as required by 
Section 12, clause 5, for the corresponding stiffeners on the 
centre line bulkhead within the expansion trunk. 


INCREASED SPACING OF LONGITUDINALS. 
Section 14. 1. Increased Spacing.—Where a 
- spacing of longitudinals greater than 30 inches is desired, 
the scantlings generally are to be increased as specified in 
this Section. 


2. Longitudinals.—The scantlings of the longitudinals 
at the shell and decks are to be increased to give equivalent 
strength to the requirements of the Tables. 


8. Shell Plating.—The thickness of the bottom and 
side shell plating is to be increased -02 inch for every 2 inch 
increase in spacing. The thickness of the sheerstrake and 
strake below need not be increased, but is to be at east 
equal to the increased thickness of side plating. 


4, Deck Plating.—(a) The thickness of the upper deck 
plating is to be increased ‘02 inch for every 4 inches increase 
in spacing. 

(b) The thickness of the second deck plating is to be 
increased *02 inch for every 4 inches increase in spacing. 


5. Bulkheads.—The thickness of the bulkhead plating 
is to be increased *02 inch for every 4 inches increase in the 
spacing of the stiffeners. The scantlings of the stiffeners 
are to be increased to give the equivalent strength to the 
requirements of the Tables. 
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6. General.—In cases in which increased spacing is 
adopted, such local increases in scantlings are to be made as 
may be considered necessary. 


OIL FUEL FOR SHIP’S USE IN SUMMER TANKS. 


Section 15. 1. General_—Where it is proposed to 
carry oil fuel in the summer tanks for the use of the ship, 
the following additional requirements are to be complied 
with. 


2. Length of Tanks.—The length of the tanks is not 
to exceed 60 feet. 


3. Wash Bulkheads.— Wash bulkheads, which may 
have suitable lightening holes, are to be fitted not further 
apart than 30 feet. 


HATCHWAYS. 

Section16. 1. General.—(a) Hatchways should not 
be larger or more numerous than is necessary to provide 
reasonable access to all compartments ; as far as practicable 
they are not to be situated in the same transverse plane. 

(0) The corners of all hatchways are to be well rounded. 

(c) The hatchway covers are to be oiltight. 

(d) The requirements of Section 22, clause 1 (¢), are 
to be complied with. 


2. Coamings.—(a) The coaming plates are to be *40 
inch thick, and the butts may be single riveted. The 
coaming may be attached to the deck plating by a single- 
riveted angle. 


(b) Where the length or breadth of a hatchway exceeds 
4 feet, and the height of the coaming s greater than 2 feet 
6 inches, a vertical stiffener is to be fitted to the coaming, 
and the upper edge of the coaming is to be suitably 
stiffened. 


3. Covers.—(a) Where the area of the hatchway does 
not exceed 10 square feet, the thickness of the cover is to be 
“50 inch. 


Where the area exceeds 10 square feet but is not 
greater than 25 square feet, the cover is to be 60 inch in 
thickness, or may be ‘50 inch if stiffened by 4 x 3 x *40 
inch angles spaced 2 feet apart. 

If the area exceeds 25 square feet, the thickness of the 
covers is to be 50 inch with stiffeners 5 x 3 x *40 inch 
angles spaced 2 feet apart. 

(b) The covers are to be secured by fastenings spaced 
not further apart than 15 inches along the sides and ends 
and not more than 9 inches from each corner. 
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4. Hatchways to other than Oil Compartments.— 
Exposed hatchways are to be constructed in accordance with 
the requirements of Section 25 of the Rules for the 
Building of Steel Vessels and are to be closed watertight 
by efficient steel covers. 


STRUCTURAL ARRANGEMENTS OUTSIDE 
OIL COMPARTMENTS. 

Section 17. 1. General.—(a) Thestructure forward 
and abaft the oil tanks, pump rooms, cofferdams and oil fuel 
bunkers may be framed either on the longitudinal or trans- 
verse system, or combination thereof. 

(o) Where the longitudinal system is adopted special 
strengthening is to be provided in the machinery space, 
peaks, oil fuel and ballast tanks, bottom forward and in way 
of the panting arrangements. 

(c) Where the transverse system is adopted, the 
arrangements are to embody such special strengthening as 
may be considered necessary. 


2. Continuity of Strength.—Special care is to be taken 
to ensure continuity of strength at any junction of trans- 
verse and longitudinal framing. 


RIVETING. 

Section 18. 1. Shell Plating—(a) The riveting 
of the end laps of the shell plating is to be as required by 
Table 30. 

The seams are not to be less than double riveted. 

In vessels above 450 feet, and not exceeding 475 feet in 
length, the rivets in the seams of side plating are to be 
spaced 35 diameters apart for three-quarters of the vessel’s 
length amidships. Where the length exceeds 475 feet, but 
ig not greater than 500 feet, three seams of side plating 
are to be treble riveted for three-quarters of the vessel’s 
length amidships, with rivets spaced 4 diameters apart. In 
vessels from 500 to 525 feet in length, three seams, and in 
vessels from 525 to 550 feet in length four seams are to be 


treble riveted, with rivets spaced 3} diameters apart, for the” 


distance specified above. 

In vessels with two longitudinal bulkheads, the riveting 
of the seams of side shell plating may be as required by 
Section 18, clause 10, where the length of the vessel does 
not exceed 475 feet. 

Where the length exceeds 475 feet, but is not greater 
than 500 feet, the rivets in three seams of side plating are 
to be spaced 35 diameters apart for three-quarters of the 
vessel’s length amidships. In vessels from 500 to 525 feet 
in length, three seams are to be treble riveted for three- 
quarters of the vessel’s length amidships, the rivets being 


spaced 4 diameters apart, and in vessels from 525 to 550 feet 
in length, three seams are to be treble riveted with rivets 
spaced 3} diameters apart. 

2. Decks.—(a) The riveting of the end laps of the deck 
stringers and plating is to be as required by Table 30. 

(6) The seams of the plating are to be double riveted. 

(c) The flanges of the upper deck stringer angles, of the 
second deck stringer angle, and of the angles attaching the 
sides of the expansion trunk to the second deck, are to be 
double riveted. 

(d) The rivets attaching the transverses to the deck are 
to be spaced 5 diameters apart. 

(e) The rivets attaching the longitudinals to the deck 
are to be spaced 6 diameters apart. 


3. Bottom Transverses.—The angles attaching the 
transverses to the shell are to have two or three complete 
rows of rivets as specified in Section 2, clause 3. 

The spacing of the rivets is to be 44 diameters, 

Where an additional back bar is required to be fitted 
by Section 2, clause 3 (0), the spacing of the rivets may 
be 5 diameters. 

Where the product of the length of the vessel in feet 
and the spacing of the transverses in feet does not exceed 
3,000, the rivet spacing may be 5 diameters, 


4. Side Transverses—(a) The angles attaching the 
hold transverse to the shell are to have two or three com- 
plete rows of rivets as specified in Section 3, clause 3. 

The spacing of the rivets is to be 4} diameters. 

Where an additional back bar is required to be fitted 
by Section 3, clause 3 (0), the spacing of the rivets may be 
5 diameters. 

Where the product of the length of the vessel in feet 
and the spacing of the transverses in feet does not exceed 
3,000, the rivet spacing may be 5 diameters, 

(+) The spacing of the rivets through the shell in the 
“tween decks is to be as required in the holds. 


5, Bottom Longitudinals.—(a) Where the product of 
the length of the vessel in feet and the spacing of the trans- 
verses in feet does not exceed 3,000, the rivets through the 
longitudinals and shell plating are to be spaced 44 diameters 
apart for a number of rivets on each side of the transverse 
or bulkhead equal to the spacing of the transverses in feet, 
and the spacing elsewhere may be 6 diameters. 

Where the product exceeds 3,000, the spacing adjacent 
to the transverse and bulkheads for the number of rivets 
described above is to be 33 diameters; the spacing else- 
where may be 6 diameters. 
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(b) In the foremost oil compartment the spacing is to 
be 44 diameters throughout. 3 

(c) The number of rivets attaching the longitudinals to 
the vertical stiffening angles on the transverses is to be as 
required by Table 12. 

(d) The spacing of the rivets in the vertical flange of 
the shell angle of built longitudinals is to be the same as 
required through the longitudinals and the shell plating. 


6. Side Longitudinals.—(a) Where the distance of 
the longitudinal below the upper deck does not exceed 15 
feet, the rivets attaching the longitudinals to the shell are to 
be spaced 6 diameters apart. 

Where the distance below the upper deck exceeds 15 
feet, but is not greater than 25 feet, the rivets are to be 
spaced 44 diameters apart for a number of rivets on each 
side of the transverse or bulkhead equal to the spacing 
of the transverses in feet; the spacing elsewhere may be 
6 diameters. 

Where the distance of the longitudinal below the upper 
deck exceeds 25 feet, the spacing adjacent to the transverses 
and bulkheads for the number of rivets described above is to 
be 3} diameters; the spacing elsewhere may be 6 diameters. 

(b) The number of rivets attaching the longitudinals to 
the horizontal stiffening angles on the transverses is to be as 
required by Table 12. 


7. Centre Line Bulkhead.—(a) The end laps of the 


’ bulkhead plating are to be double riveted with the exception 


of the bottom strake, the end laps of which are to be treble 
riveted. 

The seams are to be double riveted. 

(b) Where the product of the length of the vessel, in 
feet, and the spacing of the transverses, in feet, does not 
exceed 3,000, the rivets attaching the vertical webs to the 
bulkhead are to be } inch diameter, spaced 5 diameters apart. 
Where this product exceeds 3,000, but does not exceed 4,000, 
the rivets are to be 3 inch diameter, spaced 43 diameters 
apart. Where this product exceeds 4,000, the rivets are to 

1 inch diameter, spaced 4} diameters apart. 

(c) Where the distance of the horizontal stiffeners below 
the upper deck at side is not greater than 15 feet, the rivets 
attaching the stiffeners to the bulkhead are to be spaced 
6 diameters apart. 

Where the distance of the horizontal stiffeners below 
the upper deck at side exceeds 15 feet and is not greater 
than 25 fect, the rivets are to be spaced 4} diameters apart 
for a number of rivets on each side of the transverse or 
bulkhead equal to the spacing of the transverses in feet ; 
the spacing elsewhere may be 6 diameters. 
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Where the stiffeners are at a greater distance below the 
upper deck at side than 25 feet, the rivets are to be spaced 
3} diameters apart for a number of rivets on each side of the 
transverse or bulkhead equal to the spacing of the trans- 
verses in feet ; the spacing elsewhere may be 6 diameters. 


8. Expansion Trunks.—(a) The seams and end laps 
of the side plating are to be double riveted. 


(b) The rivet attachment of the web plates to the trunk 
side plating is to be the same as required for the attachment 
of vertical webs to the centre line bulkhead. 


(c) The rivets connecting the horizontal stiffeners to 
the trunk side plating are to be spaced 6 diameters apart. 


9. Transverse Bulkheads.—(a) The end laps and seams 
of the bulkhead plating are to be double riveted. 

(b) Where the depth of the vessel does not exceed 
25 feet the rivets attaching the vertical webs to the bulkhead 
are to be $ inch in diameter, spaced 44 diameters apart. 
Where this depth is exceeded the rivets are to be § inch, 
spaced 4} diameters. 

(c) Where the distance of the horizontal stiffeners below 
the top of the expansion trunk at the middle line does not 
exceed 18 fect, the rivets attaching the horizontals to the 
bulkhead are to be spaced 6 diameters apart. For stiffeners 
at a greater distance below the top of the trunk the rivets 
are to be spaced 5 diameters apart. 

10. Spacivg of Rivets.—The rivets in the various 
parts of the structure are to be spaced as follows, centre to 
centre :— 

End laps of keel plates, shell plating and deck 
stringer plates except quadruple and quintuple 


end laps. 
Seams of shell plating, 
3} diam. seams and end laps of | Where thickness 


deck plating, plating of | of plating does 
centre line and transverse { not exceed 50 
bulkheads and expansion inch. 
trunk sides. 
Quadruple riveted end laps of keel plates, 
shell plating and deck stringer plates. 
Seams of shell plating, \ 

seams and end laps of 


| deck plating, plating of Wiecs.dbickony 


of plating ex- 
| ceeds *50 inch. 


centre line and transverse 
bulkheads and expansion 
trunk sides. 
. Quintuple-riveted end laps of shell plating and 
44 diam. deck stringer plates. 
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Boundary angles of bulkheads, keel angles, 
| deck stringer angles and angles at upper and 


5 diam. lower corners of expansion trunks, bracket 
| plate attachments of transverses and web plates, 
laps of transverses and webs. 
: Face bars on transyerses and webs and built 
6 diam. a 
ongitudinals. 


11. General.—(a) Wherever the transverses, web plates, 
longitudinals and stiffeners cross seams and butts, there are 
to be, in general, the same number of rivets through these 
members as are required for the seams and end laps. 

(6) In all cases where double riveted angles are required, 
two complete rows of rivets are to be fitted. 


WORKMANSHIP. 


Section 19. 1. General.—(a) The workmanship 
throughout is to be of the highest character and is to be 
submitted to the closest inspection. 

(b) Notches cut in transverses and webs for longitudi- 
nals are to be well rounded at the corners and are not to be 
rough punched. 

(¢) Lightening holes in transverses and webs are to be 
limited in size and position as specified throughout the Rules. 


2. Riveting.—(a) Particular attention is to be paid to 
the efficiency of the riveting, and the points of the rivets are 
to be left full. In all oil-tight surfaces such as shell plating, 
decks, bulkheads, bulkhead boundary and connection angles, 
expansion trunks and stringer angles, the rivet holes are to 
be countersunk. 

(b) Special care is to be taken in the punching and 
countersinking of the holes and the fitting together of the 
various parts. Where any unfairness exists in the holes they 
are to be rimered, not drifted, and larger rivets used in the 
rimered holes. The burr caused by punching and all drill- 
ings and rimerings are to be removed before the different 
parts are screwed together for riveting. 

(c) Before the riveting of oil-tight surfaces is commenced 
the work is to be efficiently closed with nuts and screw bolts. 


3. Caulking—(qa) Caulking is to be carefully and 
thoroughly executed. 

(b) All oil-tight joints are to have the surfaces of the 
steel plates fitted close to each other and to be caulked, as 
far as practicable, without the use of packing. 

(c) Where the boundary bars of oil-tight bulkheads con- 
sist of double angles, both flanges of each bar are to be caulked. 

4, Angles.—In oil-tight work shoe pieces are to be fitted 


at all corners. 


TESTING OF COMPARTMENTS. 


Section 20. 1. General.—EHach oil compartment is 
to be filled separately with water and tested by pressure 
either before the vessel is launched or in dry dock. 


2. Test Head.—The test pressure is to be obtained by 
means of a head of water eight feet above the highest point 
of the expansion trunk or the deck in the case of summer 
tanks. 


3. Cofferdams.—Cofferdams are to be tested by being 
filled with water to the top of the hatchway. 


4, Special Surveys.—aAt all Special Surveys each oil 
compartment and cofferdam is to be tested by being filled 
with water to the top of the hatchway in the expansion 
trunk and cofferdam. 


PUMPING ARRANGEMENTS. 

Section 21. 1. Oil Pumps.—(a) A complete system 
of piping and pumps is to be fitted for dealing with the oil 
cargo. 

(b) Oil pump rooms are to be enclosed by oil-tight 
bulkheads and are to have no direct communications with 
the machinery space. 

(c) Oil pumps fitted for the purpose of filling or 
emptying the oil compartments are to be kept entirely 
separate from the pumps fitted for filling or clearing the 
water ballast compartments of water. 

(d) Steam-driven cargo oil pumps are to be capable of 
being controlled from outside the cargo pump room. 


2. Water Ballast.—(a) The water ballast pipes are not 
to pass through the oil compartments nor the pipes for the 
oil through any water ballast space. 

(0) A separate ballast pump is to be fitted forward of 
the oil compartments for the purpose of filling and emptying 
the forward ballast tanks. 


3. Motive Power of Cargo Oil Pumps.—Where the 
cargo oil pumps are not driven by steam, plans of the arrange- 
ments for driving the pumps are to be submitted for 
consideration. 

4, General.—(a) Efficient arrangements are to be 
provided for draining the “tween deck spaces. 

() Sounding pipes are to be fitted in the cofferdams. 

(c) Pipes connected to the oil fuel bunkers and oil fuel 
storage tanks are to be entirely separate from pipes which 
may be used for dealing with the cargo oil. 

(d) Where steaming out connections are fitted to cargo 
oil tanks or cargo oil pipe lines, the steam valves are to be of 
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non-return type. Where permanent connections are fitted, 
a spectacle flange is also to be fitted, or, alternatively, double 
shut-off valves, with a test cock between them, should be 
fitted in the main supply pipe to the steaming-out and fire- 
extinguishing system. 

(e) Where the exhaust from heating coils in the cargo oil 
tanks is led to an observation tank, this tank is to be situated 
in a well ventilated part of the engine room or other com- 
partment outside the boiler room. 

(f) Inthe cargo pump rooms, drain pipes from steam or 
exhaust pipes or from the steam cylinders of pumps are to 
terminate well above the level of the bilges. 


VENTILATION. 


Section 22. 1. Oil Compartments.—(«) Efficient 
means are to be provided for clearing dangerous gases from 
the tanks and cofferdams. 

(b) Suitable arrangements are to be provided to prevent 
the accumulation of gas in pockets. 

(c) A screw plug not less than 6 inches diameter or a 
6 inch diameter sidelight is to be fitted to each hatchway 
cover and a gas cock is to be fitted on the coaming. 


- 2, Other Compartments.—Efficient means of ventila- 
tion are to be provided for pump rooms, cofferdams, deck 
houses, and other enclosed spaces. 


ELECTRIC LIGHTING. 


Section 23. General.—The special requirements 
contained in Section 15 of the Rules for Electrical 
Equipment are to be complied with. 


71. Fencuurch Srreet, LONDON, E.C.3. 
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PERIODICAL SURVEYS. 


Section 24. 1. Preparation of Tanks.—(@) At all 
special surveys the tanks are to be cleaned out and thoroughly 
cleared of gas. Every precaution is to be taken to ensure 
safety during inspection. 


(bv) The strums of the cargo suction pipes are to be 
removed to facilitate examination of the shell plating and 
bulkheads in that vicinity. 


2. Testing. —(a) Each oil compartment and coffer- 
dam is to be tested by being filled with water to the top 
of the hatchway in the expansion trunk or cofferdam. 

(b) The tanks may be filled to the light load line 
when the vessel is in dry dock, and the remainder of the 
testing carried out afloat. The centre line bulkhead need 
not be tested independently. 


(c) Where extensive repairs have been effected to the 
shell plating, the tanks should be tested by being filled 
when the vessel is in dry dock. If that is not practicable, 
particulars of the method proposed to be adopted in testing 
the tanks are to be submitted for approval. 


(d) Where desired by the Owner, asystem of examination 
and testing of the oil compartments may be adopted such 
that all the compartments are examined and tested every 
four years, and that the period which elapses between con- 
secutive examinations and testing of each compartment shall 
not exceed four years. 

In such cases the certificate of classification will be 
endorsed “Progressive Survey of Oil Tanks” and this 
notation will also be printed in the Register Book. 

The date of survey recorded in the Register Book will 
be the date on which the principal part of the requirements 
for Special Periodical Surveys is complied with. 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary. 


RULES FOR THE APPLICATION OF ELECTRIC ARC 
WELDING TO SHIP CONSTRUCTION. 


GENERAL. 


Section 1. 1. Electrodes are to be approved by the 
Committee, and are to comply with the Regulations and 
Tests set forth in Section 4. 


2. For parts of a ship such as inner bottoms, lower 
decks, bulkheads, internal work in tanks, casings and deck- 
houses, and other parts of similar structural importance, the 
electrodes are to comply with the Regulations and Tests set 
forth in Section 4, clauses 1 to 8. 


3. When electric welding is proposed for parts of the 
structure which are of primary importance, the electrodes are 
also to be subjected to the additional tests set forth in 
Section 4, clause 9. 


4. When electric welding is applied to parts of the 
structure such as those referred to in clauses 2 and 8, the 
consent of the owners is to be obtained, and a suitable 
notation will be made in the Register Book. 


5. In the case of non-structural items only, as, for 
example, the attachment of various fittings to bulkheads, 
etc., the electrodes need not comply with the Regulations 
and Tests contained in Section 4, but the work is to be 
done to the satisfaction of the Surveyor. 


WORKMANSHIP. 


Section 2. 1. The Surveyors are to be satisfied that 
the operators are specially trained and are experienced and 
efficient in the use of the welding system proposed to he 
employed, and that an effective degree of supervision has 
been provided. 


2. The amperage of the current is to conform, as far as 
practicable, to that determined by the makers of the electrode 
and as used for the tests on which approval of the electrode 
was given. 

3. Before welding, the surfaces are to be fitted closely 
to each other and means provided for maintaining them in 
this position during the operation. Where the webs of 
girders are attached to plating by welding, a close fit is to be 
maintained. 

H 


4. All surfaces to be welded are to be clean and free 
from rust and paint. Where successive runs of welding are 
employed, the surface of each layer is to be thoroughly 
cleaned and free from slag before the application of the next. 


5. As far as practicable, welding is to be done under 
cover, and is not to be proceeded with in exposed conditions 
during wet or frosty weather. 


6. The design is to be such that, so far as possible, the 
necessity for overhead welding is avoided, and the progressive 
execution of the work should be such as to reduce to a 
minimum stress due to distortion. 


DETAILS OF CONSTRUCTION. 


Section 8. 1. Details of the construction and of the 
welds, including particulars of the size and type of electrode 
proposed to be used, are to be submitted for approval. 


2. At butt welds the edges of the plates are to be veed 
to an angle of normally 60 degrees, leaving a gap at the 
bottom of the vee. The breadth of the gap is not to be 
greater than 4 inch where the thickness of the plate is } inch 
or above, and 4, inch for plates of lesser thickness. 

3. The breadths of overlaps of butts and seams are to 
be sufficient to enable the plates to be brought together, but 
are not to be less than given in the following table, which 
also gives the thickness of the weld at the throat :— 


Thickness of Width of overlap. Throat 
plate. Inches. thickness. 
Inches. Seam. Butt. Inches. 
40 1 2} 28 
60 1¢ 24 “40, 
*80 2 24 BO 
1°00 24 3 60 


Intermediate values may be obtained by direct inter- 
polation, and for thicknesses below *40 inch the throat 
thickness is to be about 70 per cent. of the thickness of 
the plate. 

4. Frames, beams. bulkhead stiffeners and similar 
sectional material need not have faying flanges. Where 
necessary, compensation is to be provided so that the support 
to the plating shall be equivalent to the requirements of the 
Rules. 
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5. A “full weld” extends from the edge of a plate for 
a distance equal to the thickness of the plate to be attached, 
and the dimension of the weld at the throat is given in the 
above table. 


6. A “light closing weld” is a single run of light 
welding worked continuously along the edge of the plate. 


7. “Intermittent” welding consists of a series of short 
_ welds each 3 inches in length and having the same section as 
a full weld. These welds are to be arranged on alternate 
sides. Intermittent welds are to be spaced 24 times the 
length of the weld from centre to centre where the diameter 
of the rivets required by the Rules does not exceed { inch, 
or where the spacing of these rivets is le-s than 7 diameters. 
Where the Rule diameter of rivets exceeds } inch, or where 
the spacing is 7 diameters, the spacing of the welds may be 
3 times the length of the weld. At the extreme ends of 
stiffeners and girders the welds are to be opposite each other. 


8. The general character of welds is to be in accordance 


with the following table :— : 
Inside Outside 
edge. edge. 
deck | Fr F 
ee ; 


Overlap butts of shell plating, 
plating, and centre girder 


Seams of shell plating and deck plating. 
and overlap butts and edges of inner L. F. 
bottom plating and of bulkhead plating 


Connection of frames to shell plating, re- 
yerse frames to frame and floors, beams I 
to deck plating, floors and intercostals i 
in double bottoms, bulkhead stiffeners 


F.=full weld. L.=light weld. I.=intermittent weld. 


9, All bars required to be watertight are to have con- 
tinuous welding on both flanges with tack welding at heel 
of bar. 


10. Where considered necessary, or where additional 
riveting is required by the Rules, the Committee may require 
attachments to be increased beyond those specified above. 


REGULATIONS AND TESTS FOR ELECTRODES FOR 
WHICH THE APPROVAL OF THE COMMITTEE 
IS DESIRED. 

Section 4. 1. The manufacturers’ plant and method 
of production of the electrodes are to be such as to ensure a 
reasonable uniformity in manufacture. 


2. Each carton or package is to contain a certificate 
from the manufacturer on the following lines :— 

“The .... Company certifies that the composition 

and quality of these electrodes conform with those of 
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the electrodes nsed in making the test pieces submitted 
to and approved by the Committee of Lloyd’s Register 
of Shipping.” 


3. All test pieces must be prepared under ordinary 
working conditions in the shipyard, by the yard operators, 
using the yard plant. This must be done in the presence of 
a representative of the Society, and all tests must be carried 
out under his supervision. 


4. The steel used in the preparation of the specimens is 
to be ship steel having a tensile strength of from 26 to 32 
tons per gq. in. 


5. Tensile Tests.—T wo sets of tensile test pieces with 
butt joints are to be prepared, each set consisting of specimens 
of different thickness. The minimum thickness of plate to be 
used is the maximum which would normally be welded with 
square edges. The other thicknesses of plate are to be “38, 
‘62 and °88 inches. Each test piece is to be 2 inches in 
parallel length in way of the weld, 2 inches in width for 
plates °38 to °88 inches in thickness and 2} inches in width 
for plates below °38 in thickness, in accordance with the 
following sketch. The surfaces of the welded joints are to 
be machined so that the thickness of the specimen in way of 
the weld is not greater than that of the plain plate. 


* PARAL 


2 FOR PLATES 
“38 To +88 IN 
THICKNESS 
Qe FOR PLATES 
BELOW °38' IN 
THICKNESS 


The mean tensile strength of the test pieces for each 
thickness is not to be less than 26 tons per square inch. 


Two specimens of deposited material are to be prepared 
and machined to the form of the test piece in the following 
sketch. 


—_——_—_-=— 


\@- o---------GAUGE LENGTH. 


' 
\c---Parallel for a length of not less than § times the diameter.--- >! 


‘ 

' 

' 

H 

\c-=-With enlarged ends :—Parallel for a length of net less than 9 times-—->! 
the reduced diameter. 
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The sectional area of the test piece is not to be less 
than } square inch. ‘The tensile breaking strength is not to 
be less than 26 tons per square inch. 


6. Shear Test.—T'wo test pieces are to be prepared in 
accordance with the following sketch, the centre plates being 
3 inches in breadth and the outer plates 2 inches in breadth. 


pen p24, 
| i i i 
au e 3 
| 2" 
SLECE F77772ZA 2 68 
CUEEEBRs OURILLSD 
be N 
I | 7 
Hf ieee. 
Sa cit 


The shear strength of the welds is not to be less than 
4-5 tons per linear inch. 


7. Fillet Weld Tests.—T'wo test pieces are to be 
prepared from plate *62 inches in thickness and 2 inches in 
width, in accordance with the following sketch. 


The test pieces are to withstand, without fracture of 
the welds, a test load of 73 x t tons, t being the average 
throat thickness of the weld. 


8. A chemical analysis of the metal of each type 
of electrode and of the deposited material of a weld 
h2 


made by the same electrode, together with specimens of 
the finished electrode, are to be supplied for purposes of 
record. The Committee should be notified of any alteration 
subsequently proposed to be made in the process of 
manufacture. 


9, Additional Tests for Electrodes proposed to be 
used for parts of Primary Structural Importance. 


Ductility.—The material deposited by the electrode and 
tested as described in clause 5 is to show an elongation of 
not less than 18 per cent. 


Bend Test.—A sample of the deposited material is to 
be capable of being bent without fracture through an angle 
of 120 degrees over a bar having a diameter equal to twice 
the thickness or diameter of the test piece, the sectional 
area of the test piece being not less than } square inch. 


Impact Test.—Two specimens consisting of deposited 
material, each not less than 130 mm. in length and machined 
to 10 mm. square in section, are to be submitted to impact 
test by the Izod or other approved method. Three notches, 
the first 28 mm. from one end and the others 28 mm. apart, 
are to be arranged mutually at right angles, as shown 


below :— 


. strikes here 
1Ommal 


baby Te ee = : 
NF dependents a | Ces ae Sree 4-4 


Turer Notcu Test PIxce. 


The depth of the notch is to be 2 mm., the included 
angle 45 degrees, and the radius at the root 25 mm. 


The average value for each specimen is to be not less 
than 30 foot-pounds. 


Butt Weld Bend Test.—I'wo test pieces similar to 
those required for butt weld tensile test pieces are to be 
prepared. The thickness of the plate to be used in one test 
piece is to be 88 inches and in the other *88 inches. The 
test pieces are to withstand without fracture being bent to an 
angle of 90 degrees over a bar whose diameter equals four 
times the thickness of the plate. The wide part of the vee 
of the butt is to be in tension and the rough edge of the tesi 
piece may be removed by filing or grinding. 
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PERIODIC INSPECTION OF MAKERS’ WORKS. 


Section 5. All establishments, the names of which 
are printed in the Society’s approved list, shall be subject to 
periodic inspection by the Society’s Surveyors, who will carry 
out tests, as set forth below, on each of the electrodes. 


These visits will take place as may be considered 
necessary by the Committee, but at least once a year. 


’ Pests are to be made on specimens of deposited materiai 


prepared as set forth in Section 4, and are to consist of a 
tensile test for all electrodes, and, in addition, elongation 
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and bend tests for electrodes which comply with the 
provisions of Section 4, clause 9. 

The specimen for tensile and elongation tests need only 
be long enough to permit of the elongation being measured 
over a distance of 14 inches; if this gauge length is adopted, 
the elongation is to be 23 per cent. 

The test pieces may be prepared at the Makers’ Works, 
where the tests also may be carried out. 


The Committee may require, in any particular case, 
such additional tests as may be considered necessary. 


By order of the Committee, 
MALCOLM K. SCOTT, 
Secretary. 
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RULES FOR THE CONSTRUCTION AND SURVEY OF 


ENGINES AND BOILERS 


Section 1. In vessels propelled by steam engines, 
the materials used in the construction of the machinery and 
boilers are to comply with the Rules for the Quality and 
Testing of Materials. The machinery and boilers are to 
be inspected throughout, the boilers tested by hydraulic 
pressure, and the machinery tested under steam by the 
Society’s Engineer-Surveyors, who will furnish a report to 
the Committee. If found satisfactory the Committee will 
thereupon grant a certificate, and insert in the Register 
Book the notification, “LMC” in red (i.e. “ Luoyp’s 
Macuryery Certiricate”’), indicating that the machinery 
and boilers are certified to be in good order and safe working 
condition. 


Section 2. 1. In steam vessels built under Special 
Survey, the machinery and boilers (including press boilers 
and similar apparatus for floating whale-oil factories) must 
also be constructed under Special Survey. 


2. In cases of machinery or new boilers being built 
under Special Survey, the distinguishing mark + will be 
noted in red, thus: >KLMC,” or “BNE & B,” or “NB.” 
3. In order to facilitate the inspection, plans in triplicate 
of the following items are to be submitted for consideration 
before the work is commenced :— 
(a) Boilers. 
(6) Superheaters. 
(c) Arrangement and drainage of steam pipes. 
(d) Crankshaft. 
(e) Reduction gear. 
(/) Screwshaft. 
(g) Oil fuel pumping arrangements and oil fuel tanks 
not forming part of the structure of the vessel. 
(See the Rules for Steel Ships, Section 20p.) 

(h) Bilge and ballast pumping arrangements. (See the 
Rules for Steel Ships, Section 34.) 

Where superheating is employed, diagrammatic plans 
of the arrangements proposed for feed water heating and 
filtering are also to be submitted for consideration. 

4. Where it is proposed to depart from the require- 
ments of these Rules, the Committee will be prepared to give 
consideration to the circumstances of any special case. 


OF STEAM VESSELS. 


5, Any novelty in the construction of the machinery 
or boilers is to be reported to the Committee. 


6. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under steam; any defects, &c., 
to be pointed out as early as possible. 

7. The Surveyors may also, if desired, compare the 
work as it progresses with the requirements of the specifica- 
tion agreed upon by the parties concerned, and certify to the 
conditions thereof, as far as can be seen, being satisfactorily 
complied with. 

8. The cylinders of steam reciprocating engines are to 
be tested by hydraulic pressure as follows :— 

COMPOUND EXPANSION ENGINES: 

H.P. Cylinder Wabeuseieh 
L.P. Cylinder 30 Ibs. per square inch. 


TRIPLE EXPANSION ENGINES: 
H.P. Cylinder Wille 
I.P. Cylinder Wo Pesxae 


L.P. Cylinder 
QUADRUPLE EXPANSION ENGINES : 


30 Ibs. per square inch. 


H.P. Cylinder WWAweog ts 
First I.P. Cylinder WeE-EX. 6 
Second 1.P. Cylinder Wie bao ince 


L.P. Cylinders ... 30 lbs. per square inch. 

Where W.P. is the boiler working pressure in lbs. per 
square inch. 

Steam Turbines.—The nozzle boxes of impulse steam 
turbines are to be tested by hydraulic pressure to 1°5 times 
the boiler working pressure. 

The steam casings of all turbines are to be tested by 
hydraulic pressure to 1*5 times the working pressure in the 
casing or to 30 lbs. per square inch, whichever is the greater. 

. The machinery and boilers are to be securely fixed 
to the vessel to the satisfaction of the Surveyor. 

Section 8. 1. Feed Pumps.—aAll steam vessels are 
to be provided with at least two entirely separate means of 
supplying the main boilers with feed water, when working 
at full power. 
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9. If the main feed supply is from pumps worked 
from the main engines, then with engines above 70NFP, 
there are to be two main feed pumps, 80 arranged that either 
can be shut off and overhauled while the other is at work. 
Each pump is to be capable of performing the whole work 
required. 


3. In engines of 70N and under, and also in all engines 
of steam tugs and tenders, one main feed pump worked 
from the main engines will be approved, provided the 
auxiliary feed pump required by clause 5 is fitted, 


4. The main feed pumps may be worked by independent 
engines provided they are fitted with automatic regulators 
for controlling their speed. If only one such pump is fitted 
for the main feed the auxiliary feed pump required by clause 5 
is also to be fitted with an automatic speed regulator. 


5. (a) An independent power pump is to be provided as 
an auxiliary feed supply, capable of performing the whole 
work required of feeding the boilers at full power, and is to 
be fitted with suctions to the hotwell and to the sea. 


Where, however, the boilers are of the water tube type 
and an evaporator and adequate storage capacity for fresh 
water are provided, the suction to the sea may be omitted. 


(b) This pump may also be used for general purposes 
provided it be not connected to compartments containing oil 
fuel, cargo oil or oily water, and the suction pipes to the 
bilges be entirely distinct from those to the hotwell, tanks 
or sea. 


The suction valves to the hotwell or feed water drain 
tanks are to be of non-return type. 


6. (a) Where superheated steam is used in main or 
aaxiliary engines of reciprocating type, filters are to be 
fitted to provide for the continuous filtration of the boiler 
feed water. 


(b) Where a direct contact heater is supplied with 
exhaust steam from engines of reciprocating type, the feed 
water from the heater is to be led through the filters 
required by paragraph (a) or through additional filters, 
arranged to provide for continuous filtration. 


In lieu of the additional filters, an efficient oil separator 
may be fitted in the steam supply to the heater. 


Section 4. Bilge and General Service Pumps.—1. 

The main engines are to be fitted with two bilge pumps so 

arranged that one can be overhauled whilst the other is at 
- work.. 
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2. In engines of 70 NEP and under and also in engines 
of steam tugs and tenders, one bilge pump worked from the 
main engines will be sufficient, provided the independent 
power pump required by clause 4 is fitted. 


3. In lieu of bilge pumps worked from the main 
engines, an independent power pump may be fitted additional 
to that required by clause 4. 


4, An independent power pump is to be provided 
connected to the main bilge system as required in clause 5. 


5. (a) Each power bilge pump is to be arranged to 
draw water from any hold or machinery compartment of the 
vessel, except where manual pumps only are permissible. 


(b)- Each power bilge pump required by the preceding 
clauses is to be capable of giving a speed of water through 
the pipes of the largest diameter required by the formula in 
Section 34, clause 9, of the Rules for Steel Vessels, of not 
less than 400 feet per minute, under ordinary working 
conditions. 

Where, however, two bilge pumps are worked from the 
main engines, the capacity of each main engine bilge pump 
may be half that required above. 

Alternatively, the capacity of the main engine bilge 
pumps may be less than that required above, provided the 
deficiency be made good by the independent power pump 
connected to the main bilge line. 


(e) All power pumps which are essential for bilge 
service are to be of self-priming type. 

(d) At least one of the independent power pumps 
(clauses 3, 4) is to be fitted with a direct suction to the 
machinery space (or to each engine room and boiler room 
where these compartments are separated by watertight 
bulkheads), which can be used while the other bilge pumps 
are being used on other parts of the vessel. (See Section 34, 
clause 3, paragraph (c), Rules for Steel Vessels.) 

This suction is to be led direct to the suction valve 
chest of the pump. 

(e) In lieu of the bilge pump direct suction to the 
engine room, referred to in the previous paragraph, a steam 
ejector suction of the same bore may be fitted. A steam 
ejector will not, however, be accepted as equivalent to the 
independent power pump required to be connected to the 
main bilge line. 

(f) The bilge suctions in machinery spaces are to 
be led from easily accessible mud-boxes placed above the 
level of the working floor, with straight tail pipes to the 
bilges, and having covers secured in such a manner as to 
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permit of them being expeditiously opened and closed. The 
suction ends in hold spaces are to be enclosed in strum-boxes 
having perforations not more than # inch in diameter 
whose combined area is not less than twice that of the 
suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to have 
similar strum-boxes. 

6. The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with non- 
return valves, to the lowest level in the machinery space and 
of a diameter at least two-thirds that of the sea inlet. 

Where only one bilge injection is fitted, as in single 
screw vessels, this suction and the independent power pump 
direct bilge suction are to be fitted at opposite sides of the 
engine room, except in the case of vessels having open floors 
in the machinery space and a rise of floor not less than 5°, 
when these suctions are to be fitted as near the centre line 
as practicable. 

7. One of the power pumps referred to in clauses 3 and 4 
is to be fitted to draw from the sea and to deliver water on 
deck, and the arrangements are to be such that (except in 
the case of trawlers, tugs, yachts, and other small vessels) 
the water service can be used at both ends of the vessel at 
the same time. 

8. Two independent means are to be provided for 
circwating water through the main condenser. 

Not less than two sea suctions are to be provided for 
the pumps supplying circulating water for the main con- 
denser, one suction for the main pump and one for the 
stand-by pump. These suctions are to be low suctions, and 
one of them may be the ballast pump sea suction. 


Section 5. Twin Screw Vessels.—In vessels fitted 
with twin screw engines, the main feed pumps and the main 
engine bilge pumps may be fitted, one of each on each 
engine, provided they are so connected that each feed 
pump can deal with the water from both hotwells, and that 
each bilge pump can draw from all parts of the vessel. 


Section 6. 1. Pipes, General.—A]l discharge pipes 
are to be fitted with discharge valves, which are to be 
secured to the plating of the vessel in accessible positions. 

2. Pipes which pass through coal bunkers are to be 
protected efficiently. 

3. Lead pipes are neither to be used within coal bunkers 
nor are they to be attached to bunker bulkheads. 


Section 7. 1. Steam Pipes.—In all steam pipes 
provision is to be made for expansion and contraction to 


take place without unduly straining the pipes. Where the 
provision for expansion is by means of bends in the pipes 
the various lengths of pipes are to be made short of the 
designed lengths by amounts equal to about half the 
calculated expansion at the temperature of the steam. 


2. Drainage of Steam Pipes.—Suitable provision 
is to be made for draining all steam pipes. The number 
and position of the drain cocks or valves are to be such that 
water may be efficiently drained from any portion of the 
steam pipes or valve chests, and arrangements are to be 
made for ready access to the drain cocks or valves. 


3. For the thicknesses and tests of copper, iron, or 
steel steam and other pipes (see Section 13). 


4. Pipes conveying steam should not be led through 
spaces which may be used for cargo, except with the approval 
of the Committee. If these pipes are led through shaft 
tunnels or duct keels, they should be efficiently secured and 
insulated. 


Section 8. Steam Turbine Engines.—In single 
screw vessels fitted with steam turbine engines the arrange- 
ments are to be such that steam can be led direct to the 
L.P. Turbine and either the H.P. or I.P. Turbine can ex- 
haust direct to the condenser. Two turbines are to be 
fitted with astern wheels. 


Section 9. Forced Lubrication.—In all vessels 
fitted with steam engines above 70 NH in which the 
lubricating oil is circulated under pressure, two lubricating 
oil pumps are to be fitted and connected ready for immediate 
use, each pump being of sufficient capacity for normal power. 
Where an oil cooler is fitted, the supply of cooling water may 
he taken from the main condenser cooling water system, or 
alternatively, the water is to be supplied by two pumps each 
of adequate capacity for normal power. One of these pumps 
may be a ballast or general service pump. 


COCKS, PIPES, SEA CONNECTIONS AND PUMPING 
ARRANGEMENTS. 


(See also Section 34 of the Rules for Steel Vessels.) 

Section 10. 1. All sea cocks and valves required to 
be fitted on the plating of the vessel are to be fixed in 
easily accessible places above the level of the stokehold and 
engine room platforms, or are to be fitted on strong iron 
or steel stands of a height sufficient to lift them up to the 
level of these platforms. 

2. The bolts securing all cocks or sea connections to 
the plating of the vessel are to be tapped into the plating of 
the vessel or fitted with countersunk heads. 
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3. Where sea valves are provided with clearing con- 
nections from steam or compressed air lines, the scantlings 
of the valves and the valve stools, if fitted, are to be suitable 
for the maximum pressure to which the valves or stools may 
be subjected. 


4. All suction and discharge valves and cocks on the 
plating of the vessel are to be fitted with spigots passing 
through the plating. 


Blow-off cocks on the plating of the vessel are, in 


- addition. to be fitted with a brass or gun-metal ring on the 


outside, and the cocks are to be so constructed that the key 
or spanner can only be taken off when the cock is shut. 
(See Section 19,) clause 3. 


5. (a) The arrangement of pumps, valves and their 
connections are to be such as to prevent the possibility of 
water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. To effect this requirement, the bilge connection 
to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 


(b) All cocks and valves in connection with bilge and 
ballast suction pipes, unless otherwise specifically mentioned 
in the Rules, are to be fitted in places where they are at all 
times accessible. 


Bilge cocks, valves and mud-boxes are to be fixed in 
readily accessible places above the stokehold, engine room 
and tunnel platforms. 


(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. ; 


RULES FOR SHAFTS. 


~ Section 11. 1. General.—(a) All shafts are to be 
turned all over and are to be examined when rough turned 
and when finished. 


(b) Gauges of an approved description for testing the 
truth of the crank shafts of Reciprocating Engines are to 
be supplied with all new engines, and adjusted in the 
presence of the Surveyor. Where Steam Turbine Engines 
are fitted, gauges for testing the truth of the rotor, pinion 
and gear wheel shafts are to be supplied, and adjusted in the 


- presence of the Surveyor. 
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2, Materials for Shafts.—(a) Shafts may be forged 
from ingot steel, wrought iron bars piled, or scrap wrought 
iron, and they may be wrought by hammer, press, or where 
in straight lengths, by rolling mill. 


(b) If scrap is used it must be of uniform quality and 
be thoroughly cleansed. A mixture of iron and steel scrap 
is not permitted in any case. 


(c) Where ingot steel is used for shafts it is to comply 
generally with the requirements of Section 10 of the Rules 
for the Quality and Testing of Materials. 


(d) Where ingot steel shafts are made by rolling and 
the couplings are formed from the shafts by upsetting, the 
test pieces may be cut from the outer edges of the couplings. 


3. Materials for Couplings.—(a) Couplings of wrought 
iron shafts may be welded to the body of the shaft, but those 
of ingot steel shafts are to be forged from the solid or by 
upsetting the ends by hydraulic pressure. 


(b) Couplings where separate from the shaft, may be 
forged from ingot steel or wrought iron; or they may be 
steel castings. 


4. Materials for Crank Shaft Webs.—(a) Webs of 
built crank shafts may be forged or rolled from ingot steel 
or wrought iron ; or they may be steel castings. 


(b) The material of rolled steel webs and the test results 
are to comply with the Rules for the Quality and Testing 
of Ingot Steel Forgings, and the test pieces are to be taken 
crosswise from the webs as rolled. 


(c) The material of cast steel webs is to be such that 
the tensile breaking strength is between the limits of 28 and 
35 tons per square inch with a minimum elongation of 
20 per cent méasured on a standard test piece, and in no case 
is the sum of the tensile breaking strength and the percentage 
of elongation to be less than 53. 


Section 12. 1. Dimensions of Shafts.— The 
dimensions of the shafts of steam engines are not to be less 
than those given by the following formule. The formule 
do not, however, take into consideration the possibility of 
severe torsional vibration stresses arising in the shafting and 
where the circumstances are such as to indicate that critical 
speeds will occur within the range of working speeds, the 
sizes of shafting are to be specially submitted for the con- 
sideration of the Committee. 
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2. Steam Reciprocating Engines.—The diameter of 
the intermediate shafts is not to be less than that given 
by the following formula :— 

Diameter of intermediate shaft, in inches = 


hi mma eapee 


Cr+ 2) 
where ED is the diameter in inches of the low pressure 
cylinder or the equivalent diameter where 
two or more low pressure cylinders are fitted, 

S is the stroke of the piston in inches, 

WP. is the working pressure in the boiler in lbs. 
per square inch, 

r is the ratio of the areas of the low pressure 
cylinder or cylinders to that of the high 
pressure cylinder or cylinders, 

C is a coefficient given in the following Table :— 


COMPOUND, TRIPLE, VALUES OF ‘C,” 
OR QUADRUPLE ~2 — 
EXPANSION : 
™ Ocean Going and | Vessels trading on 
RECIPROCATING Home Trade Estuaries, Rivers, 
ENGINES. Vessels. Lochs and Lakes. 
2 cranks at 90° ... 1900 2100 
2 cranks at 180° ... 1350 1500 
3 cranks at 120° ... 2150 2400 
4 cranks balanced... 2150 2400 
4 cranks at 90°... 2100 2300 


3. Crank Shafts.—The diameter of the crank shafts is 
not to be less than 1°05 times that required for the inter- 
mediate shaft. 


4, Crank Webs of Built Shafts.——(w) The dimensions 
of the crank webs of built shafts are not to be less than 
those given by the following formula :— 


MLV sppe we 


a x 
t = NA a “he ’ 


where h is the thickness of the web, measured parallel to 
the axis, in inches, 
t is the thickness of metal around the eyeholes, 
measured radially, in inches, 
d is the diameter required for the crank shaft in 
inches. 
(6) Crank webs are to be securely shrunk on the body 
pieces and crank pins or forced on by hydraulic pressure. 
If dowels are not fitted at the junction of the body pieces 


and webs, the yield point of the material of the webs is to 
be not less than 14 tons per square inch, and the shrinkage 
allowance is to be between 5}, and ,, of the diameter of 
the shaft. 


5. Thrust Shafts.—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1-05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 

6. Tube Shafts (Shafts passing through stern tubes 
but not carrying the screw propellers).—The diameter of 
the tube shaft is not to be less than 1:05 times that 
required for the intermediate shaft, and any part of the 
shaft within the tube which may be exposed to sea water 
is not to be less than 1:075 times that required for the 
intermediate shaft. 

7. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(a) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 


P 


Diameter of screw shaft, in inches = d +— 


Cc 


where d is the diameter required for the intermediate 
shafts, in inches, 
P is the diameter of the propeller, in inches, 
C=144 when the shaft is fitted with a continuous 
liner, or 
C=100 when the shaft is not fitted with a 
continuous liner. 

(6) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1°05 times d. 

8. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 
formula :— 

— d+ 9°25 
32 
where t is the thickness of the liner, in inches, 
dis the diameter required for the screw or tube 
shaft under the liner in inches. 

(6) The thickness of a continuous liner between the 
bushes is not to be less than ? t. 

(c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 


t 


of the liner. 

(d) Liners are to be carefully shrunk on, or forced on 
to the shafts by hydraulic pressure. Pins are not to be used 
to secure the liners. 
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(e) If the liner does not fit tightly between the 
bearings in the stern tube, the space between the shaft and 
the liner is to be charged or forced with a plastic material 
insoluble in water and non-corrosive. 

(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


9, Stern bush.—The length of the bearing in the 
stern bush next to and supporting the propeller is not to be 
less than four times the diameter required for the screw 
shaft under the liner. . 

10. Couplings—(a) The diameter of the coupling 
bolts at the joining faces of the couplings is not to be less 
than that given by the following formula :— 

Diameter of coupling bolts, in inches= 


—y— 
| 35 xnxr 
where d is the diameter required for the intermediate 
shafts, in inches,- 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
inches. 

(b) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter 
of the coupling bolts at the face of the coupling. The 
thickness of the screw shaft coupling flange is not to be less 
than 0°25 of the diameter required for the intermediate shaft. 

(c) The radius of curvature at the fillet where the 
flange starts from the shaft should’ not be less than °125 
the diameter of the shaft adjacent to the flange. 

(d) Where couplings are separate from the shafts 
provision is to be made to resist the astern pull. 


11. Bronze Propellers.—Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


12. Steam Turbine Engines and Electric Propelling 
Motors.—The diameter of the intermediate shafts is not to 
be less than that given by the following formula :— 

Diameter of intermediate shaft, in inches = 


——$—$——— 


$/ SP o 
Af ex? 


Where SEP is the maximum designed shaft horse power, 
R is the number of revolutions per minute ab 
that power, 
F = 64 for ocean going and home trade vessels, 
F = 58 for vessels trading on estuaries, rivers, 
lochs and lakes. 
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13. Wheel Shafts of Geared Steam Turbine 
Engines.—(«) Where there are two pinions geared into 
the wheel, opposite, or nearly opposite, to one another, the 
diameter of the wheel shaft is not to be less than 1°05 times 
that required for the intermediate shaft. 

(+) Where there is only one pinion geared into the 
wheel, or where there are two pinions which are set to 
subtend an angle at the centre of the shaft of less than 120°, 
the diameter of the shaft at the wheel and the adjacent 
journals is not to be less than 1°1 times that required for 
the intermediate shaft. Abaft the journals the shaft may be 
tapered to 1°05 times the diameter required for the inter- 
mediate shaft. 

14.—Steam Reciprocating Engines combined with 
Exhaust Steam Turbines. 

Where steam reciprocating engines are combined with 
exhaust steam turbines, either by means of mechanical 
gearing or by electric generators and motors, the diameter of 
the intermediate shafting is not to be less than that given 


_ by the following formula, viz. :— 


3 /SH x 64 
R 


where d = diameter of intermediate shaft in inches, 


d= 


SIP = 0°9 indicated horse-power, of the reciprocating 
engines when working with the turbine 
+95 shaft horse-power of the exhaust 
turbine at the turbine shaft, 

R = Revolutions per minute of the main propelling 
shafting. 

In no case is the diameter of the intermediate shafting 
to be less than that required by the Rules for ordinary 
reciprocating engines when working without a turbine. 

15. For dimensions of thrust, tube, and screw shafts, 
shaft liners, stern bush, shaft couplings and coupling bolts 
see clauses 5 to 10. 


STEAM AND OTHER PIPES. 

Section 18. 1. Pipes made from the electro depo- 
sition of copper on a mandril are not to be used for steam, 
feed delivery, blow-off or scum. 

2, All copper steam, feed, blow-off and scum pipes are to 
be properly annealed before fixing in place. 

3. All copper pipes used for steam, feed, blow-off 
and scum purposes subject to a pressure over 75 Ibs. per 
square ineh are to be solid drawn. 

4. Steam pipes intended for a working pressure over 
180 Ibs. per square inch are not to be of copper when the 
internal diameter exceeds 5 inches. Copper pipes are not 
to be used for superheated steam. 
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5. All copper steam pipes on completion and prior to 
being fitted in place are to be subjected to an hydraulic test 
of at least twice the working pressure to aes they will 
be subjected. 

6. All copper feed delivery pipes are to be hydraulically 
tested to at least 2} times the working pressure of the 
boilers. 


7. The working pressure to be allowed on copper pipes 
is to be determined by the following formula :— 


t—38)xF 
wP ="—5 
Where CWP is the working pressure in lbs. per square 


inch, 
D is the internal diameter in inches, 
t is the thickness in 100ths of an inch, 
F for solid drawn steam pipes = 60, 
for solid drawn feed pipes = 48, 
for brazed steam pipes =45, 
for brazed feed pipes = 36, 


8. Where copper pipes are bent they are to be made 
thicker than required by clause 7 to provide for the thinning 
at the bend. In no case is the radius of curvature at 
the centre line of the pipe to be less than twice the external 
diameter of the pipe. 

9. Steam and other pipes may be made of wrought 
iron or of wrought steel. 


10. The process of welding the seams of iron or steel 
pipes is to be such that it is done by hammering or rolling 
the joint. 

11. On completion of any work on iron or steel steam 
pipes which involves heating whether for welding the joint, 
welding on flanges, bending the pipe or for any other 
purposes the pipes are to be carefully annealed. 

12. Where steam and other pipes are made of steel, the 
material is to comply with the requirements of Section 16 of 
the Rules for Quality and Testing of Materials. 

13. Feed pipes if made of steel are to be solid drawn, 
cold finished. , 

14, All iron or steel steam pipes prior to being fitted in 
place are to be subjected to an hydraulic test of three times 
the working pressure to which they will be subjected. 

The test pressure need not, however, be more than 
1,000 lbs. per square inch above the working pressure. 

15. All iron or steel feed delivery pipes are to be 
hydraulically tested to four times the working pressure of 
the boilers. 


The test pressure need not, however, be more than 
1,000 Ibs. per square inch above the working pressure. 


16. The working pressure to be allowed upon iron or 
steel steam and feed pipes is to be determined from the 
following formule :— 


a. For solid drawn cold finished steel steam pipes, 


hoe 
b. For solid drawn hot finished steel steam pipes. 
t— 
wP =“ x 


c. For lap-welded steam pipes of iron or steel 
whether with or without covering straps, 


t— 12 
WP = “5 x 90 
d. For feed delivery pipes, 
WP = (2 x 100 


Where WP is the ete pressure in lbs. per square 
inch to which the steam pipes will be 
subjected, and in the case of feed delivery 
pipes is the boiler pressure, 


D is the internal diameter of the pipes in 
inches ; 


t is the thickness in 100ths of an inch. 


CYLINDRICAL BOILERS. 


Section 14. 1. General.—In the design and con- 
struction of Marine Boilers the following conditions are to 
be observed :— 

2. Where the joints in the shells of boilers are made by 
means of welding, the shells are to be constructed in 
accordance with the Rules for Welded Pressure Vessels. 


3. Where the joints in the shells of boilers are 
riveted, the shells are to be constructed in accordance with 
Section 23. 


4, All steel plates which are welded, dished, flanged, or 
locally heated are to be afterwards efficiently annealed. 

5. Butt straps are to be cut from plates and not from 
rolled strips. 

6. All rivet holes are to be drilled, and as far as possible 
they are to be drilled in place. After drilling the plates the 
burrs are to be removed and the faying surfaces of the plates 
cleaned, and the sharp outer edges of holes removed also. 
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7. Steel stays are not to be welded. If plus threads are 
desired, the ends of the stay bars may be upset or the bars 
may be drawn down in the central portions from bars 
originally of the size of the ends, In either of these two 
cases the bars are to be subsequently annealed throughout. 
In double ended boilers the through longitudinal stays are to 
be supported at or near the middle of their length. 


8. Screw stays of combustion chambers where fitted with 
nuts, are to be, as far as possible, normal to the chamber 
plates. Where this is not possible they are to be fitted with 
taper washers to provide a fair bed for the nuts. 


9. Nuts to screw stays in combustion chambers are to 
be not less than 3 inch thick for stays up to 1} inches 
diameter over threads, % inch thick for 12 and 13 inch 
stays, 1 inch thick for 12 and 2 inch stays, and 11 inches 
thick for stays over 2 inches in diameter. The nuts are to 
be made of solid mild steel or of iron which is to be 
without weld. The nuts for longitudinal stays are to be to 
the British standards appropriate to the diameters of the 
stays, the outside nuts having the thickness therein provided 
for ordinary nuts, and the inside nuts having the thickness 
provided for lock nuts. 


10. Screw stays 1} inches in diameter and upwards 
should have 9 threads per inch, and all stays 2 inches in 
diameter and above passing through plates, and secured by 
nuts on each side of the plate, should have not more than 6 
threads per inch. 


11, Where jointed longitudinal stays are fitted between 
the front and back tube plates they are to be fitted with pins 
having an effective sectional area not less than 25 per cent in 
excess of that of the stay. The pins may be slack in the holes, 
the total slackness being not more than y'g inch. The pins are 
to be as close as possible to the shoulder of the eye forging. 
The shoulder of the forging is to have a diameter not less 
than 1 inch greater than the diameter of the hole. 


Section 15. 1. Dampers and Baffles.—Boilers, 
whether main or auxiliary, in which fuel oil only is used 
are not to be fitted with a damper, or other possible means 
of obstruction to draught, in the uptake or funnel. 

If the boilers are to use coal and oil fuel alternately, 
the uptake or funnel dampers, if fitted, must be provided 
with a suitable device whereby they may be securely locked 
in the fully open position. 


2. The end plates in the steam space in way of uptakes 


- are to be shielded from contact with the heated gases. 
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Section 16. 1. Access Arrangements.—(a) Man- 
holes in cylindrical shells are to have their shorter axes 
arranged longitudinally. Where the cylindrical shell is cut 
for a manhole, compensation is to be provided and is to be 
such that the strength in way of the hole is not less than 
that required for the longitudinal joint. 


(b) Where a flat’ plate is flanged to stiffen it at a 
manhole or sight hole, to permit the same working pressure 
as would be allowed upon an unpierced plate the depth of 
the flange measured in inches from the outer surface 


is to be at least equal to / txw 


where t is the thickness of the plate in inches and w is 
the minor axis of the hole in inches. 


9. The doors to manholes, mudholes, and sight holes 
are to be built up or pressed to shape and annealed, or 
made from one thickness of plate with a machined recess 
for the jointing material. Their spigot part or the recess 
is not to have a greater clearance than 4’, inch all round, #.¢., 
the axes are not to be less than } inch smaller than the holes 
in which they are fitted. 


3. The studs for securing all doors are to be screwed 
through the plate, and they are to be fitted with nuts on 
the inside or bolts may be used screwed through the plate 
with the heads inside. 


4. All boilers are to be provided, where possible, with 
means for ingress to permit of examination and cleaning of 
the inner surfaces of plates and tubes exposed to flame. 
Where the boilers are too small to permit of this there are 
to be sight holes and mudholes sufficiently large and 
numerous to permit of the inside being satisfactorily cleaned. 


5. Where the cross tubes of vertical boilers are large 
there is to be a sight hole in the shell opposite to one end 
of each tube sufficiently large to permit the tube to be 
examined and cleaned. These sight holes are to be in 
positions accessible for that purpose. 


Section 17. Hydraulic Tests.—In all new boilers 
working at pressures up to 100 Ibs. per square inch the 
hydraulic test is to be twice the working pressure. For 
boilers working at pressures greater than 100 lbs. per 
square inch the hydraulic test pressure is to be 1} times 
the working pressure plus 50 Ibs. per square inch. 


Section 18. 1. Water Gauges and Test Cocks.— 
Every boiler is to be fitted with at least two independent 
means of indicating the water level in it, and have marked 
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on it in a contiguous position, easily seen, the level of the 
highest’ part of the combustion chamber. One of these 
means is to be a glass gauge or an equivalent. The other 
may be a set of test cocks. 


(In the case of boilers of tugs, tenders, coasting and 
other small vessels engaged on short voyages, and in that 
of vertical boilers, the marking of the level of the highest part 
of the combustion chamber may be omitted.) 


2. Test cocks, where practicable, are to be fitted direct 
on the boiler shell. A set is tu consist of at least three cocks 
except in boilers 7 feet 6 inches in diameter and under when 
there may be two. For vertical boilers above 7 feet high, 
the set of test cocks is to consist of at least three. 


3. All single-ended boilers, 16 feet mean diameter or 
over, are to be fitted with a glass water gauge on each side. 
Single-ended boilers under 16 feet in diameter are to be fitted 
with one glass water gauge and one set of test cocks, or the 
equivalent of the latter. 


4. All double-ended boilers are to be fitted with a glass 
water gauge at, or near, each end on opposite sides and a set 
of test cocks at each end, or the equivalent of the latter. 


5. The cocks of all water gauges are to be accessible from 
positions free from danger in the event of the glass 
breaking. 


6. If the water gauges are not fitted directly to the shell 
of the boiler but to stand pillars or columns, it is desirable 
that these pillars or columns should be bolted directly to the 
shell of the boiler. If they are connected to the bviler by 
means of pipes the pipes are to be fitted with terminal 
cocks, not valves, secured direct to the boiler shell. For 
boilers exceeding 10 feet in diameter the pillars are not to be 
less than 2} inches and the connecting pipes not less than 
1} inches internal diameter. For boilers exceeding 7 feet 
6 inches but not exceeding 10 feet in diameter the pillars are 
not to be less than 2 inches and the pipes not less than 
1} inches internal diameter, and for boilers 7 feet 6 inches 
in diameter and under the pillars are not to be less than 
1} inches and the pipes not less than 1 inch internal diameter: 
The upper ends of the connecting pipes are to be arranged so 
that there is no pocket or bend where an accumulation of 
water from the condensation of the steam can lodge. They 
should not pass through the uptake if they can be otherwise 
arranged. If, however, this condition cannot be complied 
with, they. may pass through it by means of a passage at 
least 2 inches clear of the pipe all round, open for 
ventilation. 


7. A Salinometer Cock or Valve is to be fitted direct 
to each boiler in a convenient position. It must not be on 
the water gauge stand-pipe. 


8. Pressure Gauges.—Each boiler is to be provided 
with a separate steam pressure gauge. Double-ended boilers 
are to be provided with a pressure gauge at each end. The 
gauges are to be placed where they are easily seen. 


9. Feed Checks.— Each boiler is to be fitted with at 
least two independent means of feed, each with its own 
check valve. In auxiliary or winch boilers one of the means 
of feed may be an injector. 


Section 19. 1. Blow-off and Scum Valves.—Kach 
boiler is to be fitted with a blow-off valve secured direct to 
the shell. The valve and its connections to the sea need 
not be more than 1} inches in diameter, and may be 
generally about ,'; inch in diameter for each foot in 
diameter of the boiler. It is, however, to be not less than 
} inch in diameter. Vertical boilers are to be fitted with a 
blow-off cock or valve. 


2. Blow-off valves and scum valves (where these latter 
are fitted) of two or more boilers may be connected to one 
common discharge, but where thus arranged there are to be 
screw-down non-return valves fitted for each boiler to 
prevent the possibility of the contents of one boiler passing 
to another. 


3. The blow-off cock or valve on the ship’s side is to 
be fitted above the level of the stokehold plates, in an 
accessible position, and is to be arranged so that it can be 
readily seen whether it is open or shut. The cock handle 
is not, to be capable of being removed unless the cock is shut, 
and if a valve is fitted the wheel is to be fixed to the spindle. 
The cock or valve is to be fitted with a spigot passing 
through the plating and a brass or gun-metal ring.on the 
outside. 


Section 20. Stop Valves.—One main stop valve is 
to be fitted to each boiler secured direct to the shell. There 
are to be as few auxiliary stop valves as possible so as to 
avoid piercing the boiler shell more than is absolutely 
necessary. The arrangement, however, is to be such that 
where more than one boiler is fitted it is possible to supply 
the steam whistle, the steam steering gear, and the electric 
light machinery from at least two boilers. 


Section 21. 1. Safety Valves.—At least two safety 
valves are to be fitted to each boiler. They are to be 
arranged so that the springs and valves are cased in, that 
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the valves cannot, be overloaded when steam is up, that they 
can be lifted by easing gear, and turned round on their seats 
by hand, and in case of fracture of springs they cannot lift 
out of their seats. Easing gear is to be arranged to lift all 
the safety valves on a boiler together, and is to be workable 
from some accessible place, free from steam danger. 


) : 2. Vertical boilers having 100 square feet, or more, 

of total heating surface are to be fitted with two safety 

valves each not less than 1°5 inches diameter ; those having 
less than 100 square feet may have one yalve not less than 
2 inches diameter. 


3. All the safety valves of each boiler may be fitted 
in one chest, which is to be separate from any other valve 
chest and is to be connected direct to the boiler by a 
strong and stiff neck, the passage through which is to be 
of not less cross-sectional area than one-half the aggregate 
area of the safety valves in the chest. Each safety valve 
chest is to be provided with a means by which it can be 
drained; the drain pipe is to be led to the bilge or to a 
tank, clear of the boiler. ; 


4. (a) The minimum aggregate area of the safety valves 
of the ordinary type for saturated steam fitted to each boiler, 
whether coal fired or oil fired, and whether working under 
natural, forced, or induced draught, is to be found by the 
following formula :— 


Aggregate area of safety | _ T.H.S. x E 
valves in square inches. ~ (p + 15) x 4°8 
where T.HLS. is the total external surface in square 
feet of the tubes and other parts of 
the boiler exposed to heat, so as to 
cause evaporation, 
p is the working pressure in lb, per square 
inch. 
E is the estimated evaporation in Ib. per 
square foot of heating surface (T.H.S.) 
per hour with a minimum value of 6. 
(b) For superheated steam, the aggregate area of the 
safety valves is to be found by the following formula :— 


Ak 
A=Ax(1 + G00) 
where A, is the aggregate area of the safety valves for 
superheated steam, in square inches. 

A is the aggregate area of the safety valves 

found by the formula in paragraph (@), 

T is the degree of superheat, in degrees Fahr. 
(c) An approved type of safety valve of equally good 
and reliable design may be fitted in lieu of those described 

~ in the Rules. 
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(d) In the case of high lift safety valves of approved 
type the aggregate area of safety valves, as calculated from 
either of the above formule, may be reduced by not more 
than 50 per cent. 

5. The waste-steam pipe and the passages leading to 
it are to have a cross-sectional area not less than 1°1 times 
the combined areas of the safety valves as given by the 
above formula. 

G. All safety valves are to be set to the required 
pressure under steam. During a test of 15 minutes with 
the stop valves closed and under full firing conditions the 
accumulation of pressure is not to exceed 10 per cent. of 
the loaded pressure. During this test no more feed-water 
should be supplied than is necessary to maintain a 
safe-working water level. 


Section 22. Boiler Mountings. 1.—All boiler 
mountings are to be subjected to an hydraulic test of twice 
the working pressure with the exception of feed check valves 
which are to be tested to 2} times the working pressure. 
The test pressures need not, however, be more than 1,000 lb. 
per spuare inch above the working pressure. Valves over 
1} inches diameter are to be fitted with outside screws and the 
covers are to be secured by bolts or studs. All valves are to be 
arranged to be shut with a right-hand motion of the wheels. 

2, All cocks and valves connected to the boiler are to 
be such that it is seen without difficulty whether they are 
open or shut. Where boiler mountings are secured by studs, 
the studs are to have a full thread holding in the plate for a 
length of at least one diameter. If the stud hole penetrates 
the whole thickness of the plate the stud is to be screwed 
right through the plate and is to be fitted with a nut inside 
the boiler. Where bolts are used for securing mountings 
they are to be screwed right through the plate with their 
heads inside the boiler. 

3. Where a superheater is fitted which can be shut off 
from the boiler it is to be provided with a separate safety 
valve fitted with easing gear. The valve as regards con- 
struction is to comply ith the regulations for ordinary 
safety valves, but the easing gear may be fitted to be 
workable from the stokehold only. The superheater is also 
to be fitted with a drain cock or valve to free it from water 
when necessary. : 

4. Safety valve chests, main engine stop valve chests, 
and all other steam pipe valves and fittings where subjected 
to saturated steam only may be made of cast iron, but such 
valve chests and steam pipe fittings where subjected to steam 
of a temperature above 425° F. are to be of cast steel or 
other approved material. 
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RULES FOR DETERMINING THE WORKING 
PRESSURE TO BE ALLOWED IN NEW BOILERS. 

Nots.—Where the joints in the shells of boilers are 
made by means of welding the shells are to be constructed 
in accordance with the Rules for Welded Pressure Vessels. 


RIVETED CYLINDRICAL SHELLS. 

Section 28. 1. For the cylindrical shells of steel 
marine boilers the maximum working pressure (which is 
designated by WP and is in Ibs. per square inch) to be 
allowed is to be calculated from the following formule :— 

Where the thickness of the shell plates does not exceed 

1} inches. 
(t-2) x § x J 
WP = cC.x« DB 
Where the thickness of the shell plates exceeds 13 
inches, and the longitudinal seams are 
made with double butt straps. 
esas one 


WP =s65 x D 
In the above formule 
t is the thickness of the shell plates in 82nds of 
an inch. 

S is the minimum tensile strength of the steel 
shell plates in tons per square inch. 

J is the percentage of strength of the longitu- 
dinal seams calculated by the methods 
described hereafter, 

C is a coefficient, which is 2°75 where the 
longitudinal seams are made with double 
butt straps, 2°88 where the longitudinal 
seams are made with lap joints and are 
treble riveted, 2°9 where they are made 
with lap joints and are double riveted and 
3°3 where they are made with lap joints 
and are single riveted, 

D is the inside diameter of the outer strake of 
plating of the cylindrical shell measured in 
inches, 

2. The percentage of strength of a riveted joint (J) is 
found from the following formulee (i), (ii), (iii) : (i) and (ii) 
are applicable to any type of joint, (iii) is applicable only to 
that type of joint in which the number of rivets in the inner 
rows is doubie that in the outer row. The lowest value 
given by the application of these formulz is to be taken as 
the percentage of strength of the joint. 

(i) Percentage of strength of plate at | 100 (p— d) 

joint as compared with solid plate } ~~ Pp 

(ii) Percentage of strength of rivets as compared with 
solid plate 

_100 (S; x a x n x CG) 
e Si xpx T 


(ili) Percentage of combined strength of the plate at the 
inner row of rivet holes and of the rivets in the outer row 

— 100 (p—2d) 4 100 (S, x a x C) 

res Si xpxT 

where p = pitch of rivets at outer rows in inches, 
d = diameter of rivet holes in inches, 
a = sectional area of one rivet in square inches, 

n = number of rivets which are fitted in the 
pitch p, 

T = thickness of plate in inches, 

C = 10 for rivets in single shear as in lap joints, 

C = 1°875 for rivets in double shear as in double 
butt-strapped joints, 

S.= minimum tensile strength of plates in tons 
per square inch, 

S; = shearing strength of rivets, which is taken 
generally to be 23 tons per square inch, 
and may be 85 per cent. of the minimum 
tensile strength of the rivet bars. 


3. Where the longitudinal seams are fitted with double 
butt-strapped joints, the outer butt strap is to be at 
least 0°625 of the strength of the plate, and is to be of 
sufficient thickness to permit of efficient caulking of its 
outer edges. The inner butt strap is to be 4; inch thicker 
than this. 

In cases where the number of rivets in the inner rows 
is double the number in the outer row, this will require the 
thickness of the outer strap to be 

5 x (p—d) 
Wax @—ad <7 
and that of the inner strap to be at least 
, 2 OK'd) 
noe SuXa(p 2d) 

4. In all cases the clear space between a rivet hole and 
the edge of a plate is not to be less than the diameter of 
the rivet holes, i.e., the centre of the rivet hole is to be at 
least 14 diameters distant from the edge of the plate. 

In joints whether lapped or fitted with butt straps, 
in which there are more than one row of rivets and in 
which there is an equal number of rivets in each row, the 
distance between the rows of rivets is not to be less than 
0°33 p + 0°67 d with zigzag riveting, or 2 d with chain 


x T + gi inch. 


riveting. 

In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are chain riveted, the distance 
between outer rows and the next rows is not to be less 
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than 0°33 p + 0°67 d or 2 d, whichever is the greater, and 
the distance between the rows in which- there are the full 
number of rivets is not to be less than 2 d. 

In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are zigzag, the distance between 
the outer rows and the next rows is not to be less than 
02 p + 1°15 d, and the distance between the rows in which 
there are the full number of rivets is not to be less than 
0°165 p + 0°67 d. 

Inthe above p isthe pitch of the rivets in the outer rows. 

5. The maximum pitch of the rivets in the longitu- 
dinal joints of boiler shells is to be— 

Maximum pitch in inches = C x T + 1§ inches 
where T is the thickness of the plate in inches and © is a 
coefficient as given in the following Table :— 


| : 
: . Coefficients for 
Number of Rivets Coefficients for Double Butt- 


per pitch. Lap Joints. strapped Joint. 


1 1°31 175 
2 2°62. 3°50 
8 3°47 4°63 
4 4-14 5°52 
5 — 6-00 


6. If holes are cut in the cylindrical shells of boilers 
for fixing of mountings, the diameters of the holes being 
greater than 2} times the thickness of the shell plating 
plus 23 inches, compensation is to be fitted as in the 
case of manholes. (See Section 16, clause 1, paragraph ().) 

7. Where more than three screw stays pierce the cylin- 
drical shell in a horizontal line, if d is their diameter 


100 (p — 4d) 


and p the pitch, —— should not be less than the 


percentage of strength required for the shell longitudinal 
joints. If this is not possible, the stays are to be arranged 
out of line with one another longitudinally. 

8. The riveting of the seams joining the end plates to 
the cylindrical shell is not to be less than 42 per cent. of 
that of the solid shell plate. Where the shell plates exceed 
$ inch in thickness the seams connecting the shell plates to 
the end plates are to be at least double riveted. Where the 
shell plates exceed } inch in thickness the intermediate 
circumferential seams of double-ended boilers are to be at 
least double riveted. 

9. The circumferential seam at or near the middle of 
the length of single-ended boilers is to have a strength 
of joint not less than 60 per cent. of the solid plate. 


_ The inner circumferential seams of double-ended boilers 
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are to havea strength of joint not less than 62 per cent. of 
the solid plate. In any case there are to be at least three 
rows of rivets where single-ended boilers have shell plates 
over 12 inch in thickness and where double-ended boilers 
have shell plates over 1;%, inch in thickness. 


10. The circumferential seams of the shells of vertical 
boilers are to have a strength of not less than 42 per cent. 
of the solid plate. Where these seams are not complete 
circles, and where the shell plates exceed § inch in 
thickness, the riveting is to be at least double. 


FURNACES. 


Section 24. 1. The working pressure to be allowed 
on corrugated furnaces is to be determined by the following 
formula :— 


—~Ct—1)) 
WP D 


where PD is the external diameter measured at the 
bottom of the corrugations in inches, 
t is the thickness of the furnace plate in 32nds 
of an inch, measured at the bottom of the 
corrugation or camber, 


C is a coefficient which is 480 for the Fox, 
Morison, Deighton, Purves, and other 
similar furnaces, and is 510 for the Leeds 
Forge Bulb Suspension furnace. 


2, The working pressure to be allowed on plain furnaces 
or furnaces strengthened by the Adamson or other joints, 
and on thé cylindrical bottoms of combustion chambers, is 
to be determined by the following formule, the least 
pressure obtained by either formula being taken :— 

SPA O garl! asl 
or WP = Sx [10 ¢— 1) = LI] 


where DED is the external diameter of the furnace or 
combustion chamber in inches, 
t is the thickness of the furnace plate in 32nds 
of an inch, 


L. is the length of the furnace or of combustion 
chamber bottom or the length between 
points of substantial support, in inches, 
measured from the centres of rivet rows 
or from the commencement of flange cur- 
vature, whichever is applicable, 


C is 1450 where the longitudinal seams are 
a welded and 1300 where they are riveted, 
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C, is 50 where the longitudinal seams are 
welded and 45 where they are riveted, 
WP is the working pressure in lbs. per square 
inch. 


3. Where the furnaces are tapered the diameter to be 
taken for calculation purposes is to be the mean of that at 
the top, and of that at the bottom where it meets the 
substantial support from flange or ring. The length for 
the same purpose is to be the distance from the centre 
of the row of rivets connecting the crown to the body of 
the furnace to the substantial support at the bottom of the 
furnace, or to a row of screwed stays connecting the furnace 
to the shell, provided the pitch of stays at the furnace does 
not exceed 14 times the thickness of the furnace plate where 
the stays are riveted at their ends, and 16 times where they 
are fitted with nuts. Such screwed stays are to be in diameter 
over the threads not less than 2°25 times the thickness of 
the furnace plate, 

4. Where the furnaces are spherical in form and 
convex upwards at their tops, and are without support 
from stays of any kind :— 


275 (t —1 
wp = = C=» 
where t is the thickness of the top plate in 32nds of 


an inch, 
R is the outer radius of curvature of the 
furnace in inches. 

5, The working pressure to be allowed on internal 
uptakes of vertical boilers is to be determined by the 
following formule, the least pressure obtained by either 
formula being taken :— 

C (t—5) 


WP= (+2) x D 
ot WP = @! x [10 (¢—5)—L] 


where ED is the external diameter of the uptake in 
inches, 
t is the thickness of the uptake in 32nds of 
an inch, 

L is the length of the uptake between points of 
substantial support, in inches, measured 
from the centres of the rivet rows, 

C is 1450 where the longitudinal seams are 
welded and 1300 where they are riveted, 

C, is 50 where the longitudinal seams are 
welded and 45 where they are riveted, 

WP. is the working pressure in !bs. per square 
inch, 


6. The thickness of cross tubes in cross tube boilers 
shall be determined from the following formula, but shall 
in no case be less than 2 inch. 

pup we Rtg 
where t = the minimum thickness in 32nds of an inch, 
WP = the working pressure in Ibs. per sq. inch, 
D = the internal diameter of the cross tube in ins. 

7. For the ogee ring which connects the bottom of the 
furnace to the shell, and sustains the whole load on the 
furnace vertically :— ‘3 

140 (t~1 
WE=D (pad) 

where t is the thickness of the ogee ring in 32nds of 

an inch, 

D is the inside diameter of the boiler shell in 
lunches, 

d is the outside diameter of the lower part cf 
the furnace where it joins the ogee ring in 
inches. 

8. Furnaces, plain or corrugated, are not to exceed 
+3 inch in thickness. 

FLaT PLATES SUPPORTED BY STAYS SECURED IN VARIOUS 
: WAYS, 

Section 25. 1. The working pressure to be allowed 
on flat plates supported by stays is to be calculated by the 
following formula :— 


In this formula and in that in clauses 8 to 11 
W P is the working pressure in Ibs. per square 
inch, 
t is the thickness of the flat plate in 32nds 
of an inch, 
tw is the thickness of the washers, strips, or 
doublings employed also in 32nds of an 
inch, 
a is the distance apart of the rows of stays 
in inches, 
b is the pitch of the stays in the rows in 
inches, 
C is a coefficient which varies with the 
method of fixing the stays as follows :— 
Where the plates are exposed to flame and the stays are 
screwed into the plate and their ends are riveted over 
C = 50. Where the plates are not exposed to flame and 
the stays are screwed into the plate and their ends are 
riveted over © = 57. In these cases the thickness of the 
plate is to be at least half the diameter of the stay required 
by the Rules. 


Section 25 
ENGINES AND BOILERS 


114 LLOYD’S REGISTER OF SHIPPING. 


Where stay tubes are screwed into tube plates and 
expanded © = 52. If they are fitted with nuts © = 72. 


Where the plates are exposed to flame and the stays are 
screwed into the plate and fitted with nuts on the outside 
C =75. Where the plates are not exposed to flame 
C = 86. 


Where the stays pass through the plates not exposed to 
flame and are fitted with nuts inside and outside © = 96, 
and where the plates are exposed to flame © = 84. 


2. Where plates are stiffened by flanging, the inner 
radius of which is not greater than 24 times the thickness 
of the plate, for the support thus given © = 110 where 
the plates are not exposed to flame and © = 96 where 
they are exposed to flame. The pitch is to be reckoned 
from the commencement of the curvature. 


3. For portions of plate where the stays are irregularly 
pitched d? is to be used instead of a? + b?,d being the 
diameter of the largest circle which can be drawn passing 
through not less than three points of support, viz., the 
centres of stays or the commencement of the curvature of 
flanging whichever is applicable. In this case © is to be 
taken as the mean of the values appropriate for the points 
of support. 


4, For the tops and sides of combustion chambers the 
distance between the rows of stays nearest to the back tube 
plate or the back plate respectively and the commencement 
of curvature of these plates at their flanges is not to be 
greater than a. 


5. The stays of the combustion chambers are to be so 
placed that the seams of the plates can be caulked without 
removing the stay nuts. 


6. For the tops of combustion chambers where they are 
joined to the sides by curved portions, if the outer radius of 
the curved portion is less than half the allowable distance 
between the girders, the distance between the first girder 
and the inner surface of the side plate is not to exceed the 
allowable distance between the girders. If the radius of 
the curved portion is greater than half the allowable 
distance between the girders, the width of the flat portion 
measured from the centre of the girJer is not to be more 
than half the allowable distance between the girders. 


7. Where portions of plate are supported by stays 
secured in different ways the value of © to be taken is the 
mean of the values appropriate to the method of securing 
the supporting stays. 
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8. Where the plates are supported by stays passing 
through them and are fitted with nuts inside and washers 
and nuts outside, the diameter of the washers being at 
least $°5 times that of the stay, and their thickness at least 
two-thirds of that of the plate but not greater than that of 
the plate :— 


WP = grep — DF + 0715 7] 


9. Where the washers have a diameter of at least 
two-thirds of the pitch of the stays and a thickness of at 
least two-thirds of the thickness of the plate but not greater 
than that of the plate and are riveted to the plate in an 
efficient manner :— 


ar E100), As 2 +Qn 2 
WP= a + b2 L(t 1) + 0°35 t,7] 


10. Where the plate is stiffened by strips at least 
two-thirds of the pitch of the stays in breadth and having a 
thickness at least two-thirds of that of the plate but not 
greater than that of the plate and are riveted to the 
plate in an efficient manner :— 


2 re AOD aya RES 
WP = ie [tb — 1 + 050 t4"] 


11. Where the plates are fitted with doubling plates 
having a thickness of av least two-thirds of that of the 
plate but not greater than that of the plate and are riveted 
to them :— 


oem’ :! | _ 1) : 2 
WP=a34 b? [ (t 1) + 0°85 t,7] 


12. For the portions of tube plates in the nests of 
tubes :-— 
t — 1)? 
W P = Cc os 
where t is the thickness of the tube plate in 32nds of 
an inch, 

p is the mean pitch in inches of the stay tubes 
supporting any portions of the plate (being 
the sum of the four sides of the quadri- 
lateral divided by 4), 


C = 38 where the stay tubes are screwed and 
expanded into the plate and nuts are not 
fitted, 


C = 49 where the stay tubes are screwed and 
expanded into the plates and fitted with 


nuts. 
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13. For the wide water spaces of front tube plates 
between the nests of tubes and between the wing rows of 
tubes and the shell :— 

t—1)?+0°55t,? 
wp=Clt=0'+ 055 

where t is the thickness of the front tube plate in 32nds 

of an inch, 

t, is the thickness of the doubling plate, where so 
fitted in 82nds of an inch, 

a is the horizontal pitch of stay tubes in inches 
measured across the wide water space, 

} is the vertical pitch of stay tubes in the bound- 
ing vows, in inches, measured from centre 
to centre, 

C = 52 where the stay tubes are screwed and 
expanded into the tube plate and nuts are 
not fitted, 

C = 72 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted to each stay tube, 

C = 63 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted only to alternate stay tubes. 


14. If steel of less strength than 26 tons per square 
inch is used for flat plates, the working pressure allowed 
is to be correspondingly reduced. 


TUBE PLATES UNDER COMPRESSION. 

Section 26. The pressure to be allowed on tube 
plates is to be calculated by the following formula, in 
which the compressive stress is taken at 14,000 lbs. per 
square inch :— 


WP = 875 x wxD 


where t is the thickness of the tube plate in 32nds of 
an inch, 
D is the horizontal distance apart of the tubes 
centre to centre in inches, 
dis the internal diameter of the plain tubes in 
inches, 

W is the width of combustion chamber in inches 
measured inside from tube plate to back 
chamber plate, or between tube plates in 
double-ended boilers with combustion 
chambers common to two opposite furnaces, 


(D —4d) xt 


TUBE PLATES OF VERTICAL BoILERs. 
Section 27. Where vertical boilers have a nest or 
nests of horizontal tubes so that there is direct tension on 
the tube plates due to the vertical load on the boiler ends 


or to their acting as horizontal ties across the shell, the 
i2 


thickness of the tube plates and the spacing of the tubes 
are to be such that the section of metal taking the load is 
sufficient to keep the stress within that allowed on the 
shell plates. 

Farther, each alternate tube in the outer vertical rows 
of tubes is to be a stay tube. The tube plates between the 
stay tubes are to be in accordance with the rules for tube 
plates as in Section 25, clause 12, and in addition 

t—2) x § x (p—d) x 100 
Wii G8 hd 
where § is the minimum teusile strength of the steel 
plate in tons per square inch, 


t is the thickness of the tube plate in 32nds 
of an inch, 


D is twice the radial distance of the centre of 
the outer row of tube holes from the axis 
of the shell in inches, 


p is the vertical pitch of tubes in inches, 
d is the diameter of the tube holes in inches. 


GIRDERS. 


Section 28. For girders supporting the tops of 
combustion chambers the following formula is to be used :-— 


~ (L-P)x D x L%28 
where d is the depth of the girder at centres in inches ; 

t is the thickness of the girder at centre, where 
this is a forging, or the sum of the thick- 
nesses of the plates where the girder is made 
of two plates, measured in 32nds of an inch ; 

L is the length of the girder in inches, measured 
between the tube plate and back chamber 
plate inside, or between tube plates in 
chambers common to two opposite furnaces ; 

P is the pitch of stays supported by the girder, 
in inches ; 

D is the distance apart of the girders, centre to 
centre, in inches; 

§ is the minimum tensile strength of the steel 
plates forming the girder, in tons per 
square inch. In the case of forged girders 
S is to be taken as 24 for iron and 28 for 
steel ; 

C is a coefficient as follows :— 

n 
C “T -— 1 
where the number of stays in each girder is odd, 
ect 
“n+ 2 
where the number of stays in each girder is even, u being the 
number of stays to each girder. 


x 495, 


x 495, 
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Stays, 
Section 29. 


coarser than 9 threads per inch, made of steel or of special 


1. For screw stays with threads. not 


wrought iron tested to the requirements of the Rules 
(see Section 8 of the Rules for the Quality and Testing 
of Materials), the following formula is to be used, but 
in no case is the stress to exceed 9,000 Ibs. per square 
inch :— 

(d — 0°267)? x 8250 
we = eee 
is the diameter of the stay over the thread 

in inches, 


where d 


a is the area in square inches supported by 
one stay. 


2. For steel longitudinal sti:ys with threads not coarser 
than 6 threads per inch the working pressure is to be 
calculated from the following formula, but in no case is the 
stress to exceed 11,000 Ibs. per square inch where steel of a 
minimum tensile strength of 28 tons per square inch is 
used :— : 

WP = Seen x_ 9500 x 2 


where dis the diameter of the stay over the thread 
in inches, 
a is the area in square inches supported by 
one stay, 
S_ is the minimum tensile strength of the steel 
in tons per square inch. 

3. In cases where lonyitudinal stays are made with 
enlarged ends and the body of the stay is smaller in 
diameter than at the bottom of the thread, and in cases 
where coarser threads than 6 per inch are used the working 
pressure is to be calculated from the following formula :— 

(d!—0'125)? x 9500 
Wha ge oe 
where d! is the diameter of the stay at the bottom of 
the thread or at the smallest part of the 
body. 


BoiLER TUBES, PLAIN AND STAY. 


Section 30. i. Where smoke tubes are made of 
steel, the material is to comply with the requirements of 
Section 16 of the Rules for Quality and Testing of 
Materials. 


2. (a) The tolerance in thickness shall be 10 per cent 
below and 10 per cent above the specified thickness. 
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(b) The external diameter of the tubes, measured at 
any point, shall be within the following tolerances of the 
diameter ordered. 

For tubes under 2} inches outside diameter :— 

+ , inch. 
— ); inch. 
For tubes 24 inches outside diameter and larger :— 
+ 1 per cent. 


3. The following Table gives the working pressures 
permissible with plain boiler tubes of standard thicknesses, 
whether of lapwelded wrought iron or of lapwelded or seamless 
mild steel :— 


iametes Standard thicknesses Working pressures in 
of tube in in L. S. G. lbs. per sq. inch. 
inches. 
AD Bd Oe A B Cc D 
2 1 10) 5 155 215 300 
2} TT 10. 98 140 190 260 315 
2 je ee tS 125 175 230 300 
23 fa A I 110 160 215 275 
3 10° 9, 187 140 190 250 300 
3} sr ee 180 180 230 280 
3} 107) ce oF 120 165 215 260 


4. On stay tubes, whether of wrought iron or of steel, 
a working stress of 7,500 lbs. per square inch of the net 
sectional area at the bottom of the thread is allowed. 


5. The mivimum thickness of stay tubes measured 
under the threads is to be } inch for marginal stay tubes 
and 43; inch for other stay tubes. 


6. Stay tubes are to be screwed at both ends with 
continuous threads, and the holes in the tube plates are to 
be tapped with continuous threads, The pitch of the thread 
is not to be finer than 10 threads per inch, It is desirable 
however that they should be screwed to the standard 
9 threads per inch. The stay tubes are to be expanded by 
roller expanders and not made tight by caulking only. 

7. Nuts are not to be fitted to stay tubes at the 
combustion chamber end. 

8. If stay tubes are increased in thickness at the 
screwed ends so that the thickness at the bottom of thread 
is practically the same as in the body of the tube, the 
thickening is to be attained by upsetting and not by any 
welding process, and the tubes are to be annealed after the 
upsetting. 
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DISHED PLATES WITHOUT Stays. 

Section 31. 1. For ends of steam chests, crowns 
of vertical boilers or other plates which are dished outwards 
to partial spherical form and not fitted with stays the 
following formula is to be used :— 


_ 5x $(t—-) 
WP = R 


WP is the working pressure in lbs. per square inch, 
t is the thickness in 32nds of an inch, 
R is the inner radius of curvature of the end in 


inches which is not to exceed the diameter 
of shell, 
S the minimum tensile strength of plates in tons 
per square inch. 


The inside radius of curvature at the flange connecting 
the end to the cylindrical shell is not to be less than 4 times 
the thickness of the end plate and in no case less than 


2°5 inches. 
2. Where the end has a manhole in it ,'; inch is to 


be added to the thickness of plate. 

If the plate at the manhole is stiffened by flanging, the 
total depth of the flange from the outer surface, in inches, 
is to be at least 


eee 


t is the thickness of plate in inches, 
w is the minor axis of the hole in inches. 

3. Where the end or crown is a complete hemisphere 
without stays or other supports, and is made in more than 
one plate, the working pressure to be allowed is given by the 
following formula :— 

(t — 2) x 
Winsett ert 
where t is the thickness of the plates in 32nds of an 
inch, 
S is the minimum tensile strength of the steel 
plates in tons per square inch, 


J is the strength of riveted joint per cent of the 
solid plate, 

R. is the inner radius of curvature, in inches, 

C is a coefficient which for treble riveting is 
2°83, for double riveting is 2-9, and for 
single riveting is 3°3. 

WATER TUBE BOILERS 
Section 32. 1. General—Water tube boilers are, as 
regards construction, and the quality and tests of the material 
used in their construction, to comply with the general Rules 


‘ 


for Cylindrical Boilers, except as hereinafter specified ; and 
they are to be so designed as to ensure water circulation over 
every part of surfaces exposed to flame when working under 
service conditions. 


2. Welded Drums.—Where the joints in the drums of 
boilers are made by means of welding, the drums are to be 
constructed in accordance with the Rules for Welded 
Pressure Vessels. 


3. Seamless Drums.— Where seamless steel drums are 
used, the drums are to be made in accordance with Section 
10a of the Rules for the Quality and Testing of Materials. 


4, Water Gauges.—The position of the glass water 
gauges of boilers in which the tubes are entirely drowned 
when cold is to be such that water is just showing in the 
glass when the water level in the steam drum is just above 
the top of the uppermost tubes when the boiler is cold. In 
boilers, the tubes of which are not entirely drowned when 
cold, the glass water gauges are to be placed, to the Surveyor’s 
satisfaction, in the positions which have been found by 
experience to indicate satisfactorily that the water content is 
sufficient for safety when the boiler is worked under all 
service conditions. 


5. Longitudinal Joints.—The longitudinal joints of 
the cylindrical drums of water tube boilers, the internal 
diameters of which are less than 100 times the thickness of 
the plating at the joints, are not to be of ordinary riveted 
lapped type. but are to be such as to maintain internal 
circularity of section. 


6. Inclination of Water Tubes.—The tubes which 
connect the drums or headers, and are the means for cir- 
culating the water when generating steam, are to be set ut an 
inclination of not less than 15 degrees from the horizontal, 
but in the case of boilers where each tube is in series with 
one or more tubes so as to form a continuous run, the 
inclination need not exceed 5 degrees. 


7. Deposit Receptacles.—It is desirable that provision 
should be made in the design so that solid matter in the 
water can be deposited automatically without danger arising 
from such matter collecting on parts exposed to heat. 


8. Protection of Steam Drum.—Where the bottom of 
the steam drum is exposed to radiation from the fire, or to 
the impact of hot gases, and it is not protected by the tubes, a 
shield of good refractory material whose conductivity is low 
is to be fitted, or the tube plate is to be suitably thinned at 
this part. 
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ConsTRUCTION OF WATER TUBE BOILERS. 


Section 33. 1. Tube Ends.—All tubes are to be 
carefully drifted or roller expanded in the holes in the tube 
plates. They are to project through the neck or bearing 
part in the holes by at least a } inch. They are to be 
secured from drawing out at each end, and if this is done by 
bellmouthing only, the bellmouthing is to be 3's inch for 
each inch in external diameter plus 2, inch, That is, the 


" increase of diameter at the outer end of the bellmouth for a 


tube of 1 inch in diameter is to be 3, inch, for a 2 inch tube 
as inch, and for a 3 inch tube sy inch. 


2. Tube Holes—(a) The tube holes in the tube plates 
of drums, pockets or headers are to be formed in such a way 
that the tubes can be effectively tightened in them. Where 
the tube ends are not normal to the tube plates, there is to 
be a neck or belt of parallel seating of at least 4 inch in depth 
measured in a plane through the axis of the tube at the holes. 


(b) Where the tubes are practically normal to their 
plates, this parallel seating is not to be less than ginch in depth. 


3. Thinning of Tube Plates.—Where the tube plates 
are reduced in thickness for the purpose of jointing either by 
lapping or by the fitting of butt straps, or in order to receive 
the drum end flanges, such reductions are to be gradual and 
carefully machined to size. 


4. Thickness of Tubes.—(a) For pressures up to 250 
lbs. per square inch, the minimum thickness of tubes is to be 
calculated by the following formule :-— 


For the two rows of tubes next the fire and round the 
gaps formed in the nests of tubes for the outflow of the 
hot gases from the fire :— 


t= WP xd 4 
55 
For all other tubes, including superheater tubes :— 
WP xd 
i= 
75 +07 


(b) For pressures above 250 lbs. up to 650 lbs. per 
square inch, and a designed steam temperature not exceed- 
ing 750° F., the minimum thickness of the tubes is to be 
calculated by the following formulz :— 


For the two rows of tubes next the fire and round 


the gaps formed in the nests of tubes for the outflow of 
the hot gases from the fire :— 


d 

6 

500 (WP + 400) + 9 

For all other tubes, including superheater tubes :-— 


d 
t= — 
500 (WP + 400) + 6 
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where WP. is the working pressure in Ibs. per square inch, 
d is the external diameter in inches, 
t is the thickness in 100ths of an inch. 


The maximum thickness of any tube is not to exceed 
1 S.W.G. (0°3 inch). 


5. Tube Plates.—Where tube plates form portions of 
cylindrical drums, their thickness in way of the tube holes is 
to be calculated by the following formula :— 

WP xCxD 
(a eS ee 
SxJ 
t—-4 SxJ 
or WP =+——.—_——— 
P="6xD 


where [ED is the internal diameter of the drum in inches 
t is the thickness of tube plates in 32nds of an 
inch, 
S is the minimum tensile strength of the plate 
forming the drum in tons per square inch, 
J is the percentage strength of the plate through 


the tube holes, viz.:— P= d 100, 


p is the pitch of the tubes in inches on lines 
parallel with the axis of the drum, 
d is the diameter of the tube holes in inches, 


C =3. 


6. Headers and Analogous Fittings.—These may be 
of wrought or cast steel, or of such other material as may be 
approved. If wrought steel is used, the material is to 
comply with the Rules for the Quality and Testing of 
Materials. If cast steel is used, the material is to comply 
with the aforementioned rules, or, alternatively, with the 
British Engineering Standards Specification for Grade C 
Cast Steel, which prescribes an elongation of not less than 
15 per cent, measured on the Standard test piece, and a bend 
test through 90 degrees, without fracture of the test piece, the 
internal radius of the bend being not greater than 1 inch. 


7. Flat Surfaces of Headers and Similar Parts.—(q) 
Where flat surfaces of headers or similar parts are not pierced 
for tubes, the thickness of such parts is not to be less than 
that given by the following formula :— 


WP 
t=bx tS 


ot WP=(*5,) x C 
where t is the thickness in $2nds of an inch, 
b is the breadth (in inches) of the flat surface 
measured from support to support inside, 
C =81 for wrought steel, 
C = 64 for steel castings. 
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(6) The thickness of the headers at the tube holes in 
32nds of an inch is not to be less than 


taax /ass 


where d is the diameter of the hole in inches. 

(c) The headers in way of the sighting doors are to be 
machined to give true and fair faces for the doors to joint 
upon. The thickness where machined may be as much as 
sz inch less than given by the above rule, but generally it is 
not to be less than 39 inch, 


(d) The thickness of all headers which are exposed to 
radiation from the fire, or to the impact of hot gases, and 
which have only steam within them under service conditions, 
as is the case with superheaters, is to be 12°5 per cent 
greater than that given by the above formula. 

(e) The sighting hole doors are to be substantial, and 
capable of being removed and replaced from time to time 
without loss of efficiency or safety. Where they are held in 
place by bolts, the doors are to be so designed that they will 
not blow out in the case of the breakage of the bolt or 
otherwise. 

(f) Every flange is to have a fillet with a radius not 
less than the thickness of the neck to which it is attached. 


BoILER MountiINGs anD FITTINGS FoR WaTER TUBE 
BOILERS. 


Section 34. 1. Safety Valves.—(v) The safety 
valves are to be in number, area, design and ordinary con- 
struction, in agreement with Section 21 of the Rules for 
Cylindrical Boilers. 


(6) An approved type of safety valve of equally good 
and reliable design may be fitted in lieu of those described 
in the Rules. 


2. Waste Steam Pipe.—The waste steam pipe and 
passages leading to it from the safety valves are to be in area 
of cross section not less than 1*1 times the combined area of 
the valves as given by the above formula. 


3. Accumulation Tests.—Tests for accumulation of 
pressure are to be carried out with the stop valve closed and 
under full firing conditions for as long a time ag the water 
supply in the boiler permits, but in no case need they exceed 
7 minutes in duration. The accumulation is not to exceed 
10 per cent of the working pressure. 


4. Stop Valves.—Where two or more boilers are con- 
nected together, stop valves of self-closing or non-return 
types are to be fitted. 


5. Water Gauges.—There are to be at least two water 
gauges to each boiler, fitted in such a way as to be quite 
independent of each other. One of them is to be a glass 
water gauge, while the other may be an equivalent; but 
where water and steam drums exceeding 13 feet in length 
are fitted athwartship a glass water gauge is to be fitted 
at or near each end of the drum. 


6. Feed Water Fittings.—(a) Each boiler is to be 
fitted with at least two distinct and independent feed 
systems, each with its own check valve attached direct 
to the boiler. At least one of these systems is to be fitted 
with an approved apparatus whereby the supply is controlled 
automatically, 

(6) The feed check valves are to be fitted with efficient 
gearing, whereby they can be satisfactorily worked from the 
stokehold floor, or other convenient position. 


7. Manholes.—In all the drums, manholes are to be 
provided of such size as to permit of access for internal 
examination, and for the satisfactory fitting of all the tubes 
in place. 


8. Mountings and Fittings.—Those not referred to 
in this Section are to be in accordance with Sections 18, 19, 
20 and 22, of the Rules for Cylindrical Boilers. 


TUBES FOR WATER TUBE BOILERS. 


Section 85. 1.—All tubes subject to internal pres- 
sure are to be solid drawn and made of steel produced by an 
open-hearth process, acid or basic, the ultimate tensile 
strength of which does not exceed 28 tons per square inch, 
and the elongation of which is not to be less than 30 per 
cent on a Standard Test Piece C (British Standards 
Institution Test Piece F), when in the billet or bar form, 
and is to be certified as such by the makers of the steel and 
of the tubes. 

2. All tubes under 14 inches external diameter are to 
be cold finished ; these, and all other cold-drawn tubes, are 
to be satisfactorily annealed before examination. 

3. All tubes are to be free from defects, both within 
and without. 


TEsTs OF TUBES FOR WATER TUBE BOILERS. 


‘Section 86. 1.—All tubes up to 10 L.S.G. in 
thickness are to be capable of being flattened by hammering 
when cold until the inner surfaces are not further apart than 
gy inch. For those over 10 L.S.G., and not exceeding 
6 L.8.G., the maximum distance apart is to be 3% inch; 
for those over 6 L.S.G., and not exceeding 3 L.S.G., the 
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maximum distance apart is to 12 inch ; and for those 
whose thickness exceeds 3 L.S.G., the maximum is to be 
18 inch. In all cases after undergoing such tests there 
are not to be any signs of cracking or other fracture. 


2. All tubes when cold are to be able to withstand, 
without cracking, an enlargement of diameter at both ends 
by means of roller expanders, or by drifts to the extent of :— 


Enlargement of Diameters 
at Ends by means of 
Thickness of Tubes. 


Roller ae 
Expanders. Drifts, 


Up to 10 L.8.G. see see oe-| 12°5 per cent | 9°5 per cent 
Above 10 L.S.G. & up to 6 L.S8.G.|  9°5 per cent | 7°0 per cent 


Above 6 L.S.G.... ... ... ...| 6°5 per cent| 5°5 per cent 


3. (a) Tubes should be presented for test in batches of 
100 each. ‘Two tubes are to be selected indiscriminately 
from each of at least two batches, and one from each of any 
remaining batches. Each tube so selected is to be subjected 
to the above expanding tests, and one tube from each batch, 
which may be a tube that has sustained the expansion test, 
is also to be flattened cold to the extent specified in clause 1 
at three different parts of its length, of which one position 
is to be at or near the middle of the tube, and the flattened 
portions are to be in three different planes. The tubes are 
to pass these tests without signs of cracking. 

(0) Should one of the selected tubes fail to withstand 
either of these tests, two further tubes are to be selected 
from the batch and be subjected to both the prescribed tests. 
If further failure occurs the particular batch of tubes is to 
be rejected as unsatisfactory. . 


4. (a) Every tube is to be tested at the Tube Maker’s 
Works by hydraulic pressure to not less than 1,000 lbs. per 
square inch. 

(0) Downcomer tubes are to be tested as required for 
steam pipes. 


5. The manufacturer’s certificate of the results of the 
foregoing tests may, at the discretion of the Surveyor, be 
accepted provided each tube is delivered with 1 inch in 
excess of the finished length, which excess is to be partly 
severed for flattening to the extent prescribed in clause 1. 


6. Every tube delivered is to be straight (unless other- 
wise apenified) and is to be practically concentric throughout 
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its length. The tolerance or deviation from the specified 
thickness is to be within the following limits :— 


(a) Cold Finished Tubes.—The tolerance in thickness 
shall be 5 per cent below and 10 per cent above the specified 
thickness. 


(b) Hot Finished Tubes.—The thickness of the tubes 
shall be within the ae tolerances, measured at any 


point :— 


From 4 inches pide to and cee fis per cent. 
24 inches.. . isfy? 

Over 24 ties mp to naa inlning 3 per cent. 
4} inches... a ir = 

Over 44 inches 5: | + a as cent. 


The tolerances in external diameter from those specified 
are to be as follows :— 


(a) Cold Finished Tubes.—The external diameter of 


the tubes, measured at any point, shall be not greater than 
that specified, but may be less by a maximum of 1 per cent. 


(6) Hot Finished Tubes.—The external diameter of 
the tubes, measured at any point, shall be within the 
following tolerances of the diameter ordered :— 


For tubes from ib inches but cide +a inch. 
24 inches.. cc , eae . 


For tubes 24 inches diameter and over... + 1 percent 


—sr ” 


SPaRE GEAR. 

Section 3'7. In vessels engaged on ocean going ser- 
vice and fitted with Steam Reciprocating Engines the articles 
mentioned in the following list (so far as they are applicable) 
will be required to be carried, viz. :— 

*For a single-screw ship a propeller, or two blades 
with studs and nuts for one blade. The 
propeller or blades may be of cast iron, except 
for ships having the notation “Strengthened 
for Navigation in Ice.” 

1 complete bottom end bearing. 
1 complete top end bearing. 

*1 set of metallic packing complete for each size of 
main piston rod. 

*1 set of coupling bolts of each size used. 

1 set of pads of each hand for one face of Michell 
thrust block. 

1 set of feed and bilge pump valves and seats 
where these pumps are worked by the main 
engines. 


*Not required for vessels engaged on short voyages. 
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1 set of valves of each size used for the liquid end 
of each independent pump. 
1 set of air pump valves. 
1 set of circulating pump valves. 
1 valve lid for main feed check for one boiler. 
*1 impeller shaft for main circulating pump. 
1 set of rings for H.P. piston. 
1 set of rings for H.P. piston valve. 
1 valve of each size with springs and rollers where 
poppet valves are used on the main engines. 
12 boiler tube stoppers complete. 
A set of fire bars for one furnace. 
1 set of oil fuel burner nozzles complete with 
atomisers, etc., for one boiler. 
A quantity of assorted bolts, studs and nuts. 
Steel bars and plates of various sizes. 


SPaRE GEAR FoR STEAM TURBINE ENGINES. 

In vessels engaged on ocean going service and fitted 
with Steam Turbine Engines the articles mentioned in the 
following list (so far as they are applicable) will be required to 
be carried, viz. :-— 

*For a single screw ship a propeller, or two blades 
with studs and nuts for one blade. The 
propeller or blades may be of cast iron, except 
for ships having the notation ‘ Strengthened 
for Navigation in Ice.” 

1 set of coupling bolts of each size used. 

*1 complete bearing bush of each size used for main 
gear wheel shaft. 

1 complete bearing bush of each size used for rotor 
shaft. 


1 complete bearing bush of each size used for 
pinion shaft. 

1 half set of packing rings or segments for each 
gland of rotor shafts so fitted, and half the 
number of springs fitted. 

2 ordinary thrust shoes for main thrust block or 
sufficient pads for one face of Michell type of 
main thrust block of each hand, 

Turbine thrust and adjusting bushes with rings 
complete (or one set of pads of each hand for 
Michell type) for one turbine of each size 
fitted. 

1 set of liners for adjusting block of different 
thicknesses. 

1 set of valves of each size used for the liquid end 
of each pump. 

1 valve lid for main feed check for one boiler. 

*1 impeller shaft for main circulating pump. 

12 boiler tube stoppers complete. 

1 set of fire bars for one furnace. 

1 set of oil fuel burner nozzles complete with 
atomisers, etc., for one boiler. 

A quantity of assorted studs, bolts and nuts. 
Steel bars and plates of various sizes. 


PERIODICAL SURVEYS. 

Section 38. The periodical surveys of the machinery 
and boilers are detailed on pages 25-27 under Periodical 
Surveys of Main and Auxiliary Engines and Boilers 
and Electrical Equipment. 


*Not required for vessels engaged on short voyages. 


71, FencHurcu Srreet, Lonpon, E.C.3. 
13thApril, 1939. 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary, 
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RULES FOR WELDED PRESSURE VESSELS. 


Note:—The following rules relate to welded pressure vessels 
of thickness not less than 3%; inch and operating at temperatures not 
exceeding 650° F. 
650° F. may be constructed in accordance with these rules, with 
the exception that the scantlings and routine tests required will be 
subject to special consideration when the plans are submitted for 
approval. 


Vessels intended for higher temperatures than 


Section 1. 1. Definitions —(«) The term “ Fusion 
Weld” is, for the purposes of these rules, applicable 
to all welded joints made by the oxy-acetylene or the oxy- 
hydrogen process, the metal-are process with covered elec- 
trodes, or other electric arc process in which the arc stream 
and the deposited weld metal are shielded from atmospheric 
contamination. 

(6) The term “ Forge Weld” is, for the purposes of 
these rules, applicable to joints made between plates 
which are welded together by means of hammering or rolling, 
and in which no added metal is included. 


2. Quality of Material—The material used in the 
construction of welded pressure vessels is to be in accordance 
with Section 5 of the Rules for the Quality and Testing 
of Materials. 


3. Design.—(a) In all cases, before construction is 
commenced, plans are to be submitted showing full details 
of the welding and giving particulars of the size and type 
of electrodes, also the ultimate tensile strength of the 
materials proposed to be used in the construction of the 
pressure vessel. 

(b) In order. to facilitate consideration when classify- 
ing pressure vessels, as per Section 1, clause 4, and 
especially in cases in which there may appear to be some 
doubt regarding the class under which a vessel may be 
considered, particulars of the service conditions for which 


the vessel is intended, should also be submitted. 
(c) For the cylindrical shells of welded steel pressure 


vessels, the maximum working pressure to be allowed is to 
be calculated from the following formula :— 


_ 345 x & x (bt — 2) E 
WP D * 100 


where WP is the working pressure in Ibs. per square 
inch, 


S is the minimum tensile strength of the 

steel shell plates in tons per square inch, 

t is the thickness of the shell plates in 32nds 
of an inch, 


D is the internal diameter of the cylindrical 
shell in inches, 


E is the allowable joint efficiency as given in 
Table 1 for Fusion Welded Pressure 
Vessels and Table 2 for Forge Welded 
Pressure Vessels. 


Nore.—Double fillet lap joints will be permitted for 
longitudinal seams, only in the case of Class 3 pressure vessels 
of shell thickness not exceeding 3 inch. Where double fillet 
lap joints are used “ EZ” is to be taken as 55 per cent. 

(d) Where tube plates form portions of cylindrical 


drums, their thickness in way of the tube holes is to be 
calculated by the following formula :— 


»-WPxCxD 
SxJ 
or WP — (t SS J 


where [) is the internal diameter of the drum in inches, 


ae 


t is the thickness of tube plates, in 32nds of an 
inch, 


S is the minimum tensile strength of the plate 
forming the drum, in tons per square inch, 


J is the percentage strength of the plate through 
the tube holes, viz.:—P = y j99 where 
p is the pitch of the tubes in inches, on 
lines parallel with the axis of the drum and 
d is the diameter of the tube holes in inches, 


C=. 
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(e) Where the end plates are dished outwards to partial 
spherical form and not fitted with stays, the following formule 
are to be used :— : 


WP = ue Se (¢ = 1) for Class 1 Pressure Vessels. 


_ 18x § xt for Class 2 and Class 3 Pressure 
i R Vessels. 
where WP is the working pressure in Ibs. per square 
inch, 
t is the thickness of the end plate in 32nds 
of an inch, 


R is the inner radius of curvature of the end, 
in inches, which is not to exceed the 
diameter of the shell, 


S is the minimum tensile strength of plates, 
in tons per square inch. 

The inner radius of curvature at the flange connecting 
the end to the cylindrical shell, is not to be less than four 
times the thickness of the end plate, and in no case less than 
2°5 inches. 

(f) Where the end plates are dished inwards to partial 
spherical form and not fitted with stays, the following 
formula is to be used :— 


wp=GxT 


where T is the thickness of the end plate in inches, 


’ R is the radius of the convex surface of the end 
plate in inches, which is not to exceed 
the diameter of the shell, 

C = 8000 for Class 1 Pressure Vessels when T 
does not exceed 4%; inch, 
8800 for Class 1 Pressure Vessels when T 
exceeds 4°, inch, 
9600 for Class 2 and 3 Pressure Vessels 
when JT does not exceed ,% inch, 
10560 for Class 2 and 3 Pressure Vessels 
when T exceeds ,° inch. 


(g) Where the end has a manhole in it, ;*; inch is to be 
added to the thickness of plate. 


(h) Where a dished end plate, concave to the pressure, 
is fixed by a fillet welded lap joint, the width of the overlap, 
measured between the edges of the end plate and shell plate, 
is not to be less than three times the thickness of the end 
plate. The outside fillet weld is to be clear of the knuckle 
of the flange. 

Dished end plates convex to the pressure may be per- 
mitted, provided the thickness of the shell plate does not 
exceed § inch, and the width of flange is not less than four 
times the thickness of the end plate. 

Permissible forms of fusion welded circumferential 
joints for dished end plates are shown in Fig. J. 
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Fic. 1. Typrcan ACCEPTABLE Mernuops oF ATTACHING 
Disnep Enps To CYLInpRIcaL SHELLS. 


‘ 5xT 


| 
I 
| 4xTMIN. | MIN, + 


O\I 


T =thickness of dished end plate. 
NOTE :—Types (B) (C) and (D) are not acceptable for Class 1 pressure 
vessels. Type (D) should only be used for Class 3 pressure vessels in 
which { does not exceed 4 inch. 


(j) Where a dished end plate is fixed by a butt joint, 
and the thickness of an end plate exceeds that of the shell, 
the end plate shall be gradually reduced to the thickness of 
the shell plate for a length not less than twice the thickness 
of the end plate, measured from the centre line of the weld. 


(k) Proposals to make dished end plates of semi-elliptic 
form, having less thickness than would be required in the 
above formule, will be considered provided full details are 
submitted before the work is commenced. 
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(2) For unstayed flat end plates welded to cylindrical 
Shells either by forge welding or by one of the fusion welded 
methods shown in Fig. 2, 

2 ANS 
WP = Ox) 
where WP is the working pressure in lb. per square 
inch, 
t is the thickness of the end plate in 32nds 
of an inch, 
D is the internal diameter in inches, 
C =72°5 when end plate is exposed to flame, 
= 100 whenend plate is not exposed to flame. 

(m) Where a plate is flanged to stiffen it at a manhole 
or sighthole, the total depth of the flange measured in inches 
from the outer surface is to be at least equal to Yt x w, 
where t is the thickness of the plate in inches and w is the 
minor axis of the hole in inches. 

(x) Where a dished end plate has a manhole in it, it is 
either to be flanged or stiffened by a welded or riveted flange 
or compensating ring in accordance with clause 3 (). 

Fig. 2. Typican AcceprasLe Mrruops or ATTACHING 
Frat Exp Piares ro CyninpricaL SHELLS. 


t F 
3 “ee But Net LESS THAN 3 


NOTE :— The proportions indioated for the welds are minima only. 


(0) Manholes in cylindrical shells are to have their 
shorter axes arranged longitudinally. Where the cylindrical 
shell is cut for a manhole, compensation is to be provided in 
accordance with clause 8 ()). 


(p) Compensation is to be provided for all openings in 
Shell plates and dished end plates if the diameters of such 
openings exceed 24 times the thickness of the shell or end 
plate plus 2% inches. The total area of compensation 
to be provided in the case of dished end plates is not to be 
less than the diameter of the hole multiplied by the Rule 
thickness of the plate. 


In the case of cylindrical shell plates the total area of 
compensation to be provided is not to be less than the 
sectional area of the plate cut out to form the opening 
taken in conjunction with the longitudinal efficiency of the 
shell plate. 


In the case of openings cut in the shell plate, the 
sectional area cut out is to be measured on the centre line of 
the opening parallel with the longitudinal axis of the shell, 
In the case of openings cut in dished end plates, where the 
plate is not flanged in, the sectional area cut out is to be 
measured on the major axis of the opening. 


The total area of compensation to be provided is to be 
measured in the same plane as the sectional area cut out, and 
may include the sectional area of the welds by which the 
compensating plate or branch piece may be attached. 


In cases where branch pieces are welded to the shell or 
end plate, the maximum height of the branch body to be 
reckoned as compensating for the sectional area cut out is to 
be obtained thus :— 

H=12 /D x T- 

where #] is the height in inches measured from the 

inside surface of the shell or end plate, 


D is the diameter or longitudinal axis, in inches, 
of the opening cut in the plate, 


T is the thickness in inches of the shell or 
end plate. 


If the height of the branch obtained by the above 
formula, in conjunction with its thickness is inadequate to 
compensate for the sectional area cut out, additional com- 
pensation is to be provided. 


(q) All welded compensating plates, branch pieces and 
bosses may be secured by one of the methods shown in 
Fig. 3. 
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Fic. 3. ‘I'yprcan, AccerTasLe Merrgops oF ATTACHING 
BraNncHEs, COMPENSATING RINGS AND Bosses. 


@) 


€) (F) 


©) 


Flanges may be welded to branch pieces by any of the 
methods shown in Fig. 4. 


Alternative methods will be accepted if considered to 
be of equivalent strength. 


Fig. 4. ‘TyprcaL ACCEPTABLE METHODS OF SECURING 
FLANGES TO BRANCHES WHICH ARE DIRECTLY 
ATTACHED TO PRESSURE VESSELS. 


© 


(e) 


NOTE:—The proportions indicated for the welds are minima only. 
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4. Classification of Fusion Welded Pressure 
Vessels.—(~) Class 1. Pressure vessels made in accordance 
with the requirements of this class will be accepted only if 
they are constructed by firms whose names are included in 
the List of Firms recognised by the Committee for the manu- 
facture of Class 1 welded pressure vessels (Fusion Welding). 


(For Forge Welded Pressure Vessels see Section 6 
of the Rules.) 


Class 1 includes all fired and unfired pressure vessels 
for which the calculated working pressure on the shell, 
according to the formula given in clause 3 (c), requires a 
longitudinal joint efficiency above 80 but not exceeding 
90 per cent. 


The maximum allowable joint efficiency for fired pressure 
vessels is 85 per cent. 

Approval of the following pressure vessels will only be 
given provided they be constructed and tested in accordance 
with Class 1 requirements :— 

Pressure parts of boilers, and all fired pressure 
vessels intended for working pressures above 50 Ib. 
per sq. inch. 

In special circumstances relating to pressure, tempera- 
ture and service conditions, it may be considered necessary 
to include other pressure vessels in the Class 1 category. 


(b) Class 2. This class includes all pressure vessels 
for which the calculated working pressure on the shell, 
according to the formula given in clause 8 (c) requires a 
longitudinal joint efficiency not exceeding 80 per cent. 


Approval of the following pressure vessels can only be 
given provided they be constructed and tested in accordance 
with Class 2 requirements :— 

(i) Fired pressure vessels intended for a working 
pressure not exceeding 50 lb, per sq. inch. 
(ii) Pressure vessels requiring a longitudinal 
joint efficiency above 70, but not exceeding 80 per cent. 
(iii) Unfired pressure vessels for which 
WP «x T is greater than 90. 
where WP. is the proposed working pressure, 
in lb. per sq. inch, 
T is the actual thickness of the shell 
plate in inches. 
(iv) Unfired pressure vessels for which the 
working pressure is greater than 250 lb. per sq. inch. 
(v) Unfired pressure vessels for which the 
working temperature of the contents is greater than 
800° F. 
(vi) Unfired pressure vessels of shell thickness 
greater than § inch: 
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(c) Class 8. This class includes all unfired pressure 
vessels not included in Classes 1 and 2 for which the 
calculated working pressure on the shell, according to the 
formula given in clause 8 (c) requires a longitudinal joint 
efficiency not exceeding 70 per cent. 


TABLE 1. 


Joint Erricrencies ror Burt Wenpep LoNnGITUDINAL 
SEAMS or Fusion WELDED PRESSURE VESSELS. 


Maximum allowable 


Conditions, in respect of Joint Efficiency. 


Routine Tests 


and Heat Treatment. - 
Class 1, 


Class 2. | Class 3. 
Vessels made by approved manu- | Unfired 
facturers only and subject to | vessels 


routine tests prescribed in | 90% 
Section 2, clause 2, and in- | Fired 
cluding complete X- -ray ex- | vessels 
amination and heat treatment 85% 


Subject to routine tests pre- 
scribed in Section 8, clause 2, — 80% | — 
and including heat treatment 


Subject to routine tests pre- 
scribed in Section 3, clause 2, 
but not including heat treat- = 75% | — 
ment (except as per Section 3, 
clause 3) 


Subject to routine tests pre- 
scribed in Section 4, clause 2, — — 70% 
and including heat treatment 


“Subject to routine tests pre- 
scribed in Section 4, clause 2, 


ees eta ero, 

but not including heat treat- 65% 
ment 

Subject to hydraulic test only - -- — | 60% 


Section 2. Class 1. 
Welding. 


1. Preliminary Conditions and Tests.—(a) In order 
that the name of a firm may be included in the List 
of Firms recognised by the Committee for the manufac- 
ture of Class 1 Welded Pressure Vessels (Fusion Welding), 
it will be necessary for the Surveyors to make a_pre- 
liminary visit to the works for the purpose of inspecting 
the welding plant, equipment and organisation, also to 
arrange for the carrying out of a special series of tests as 
described in Section 2, clause 1 (d). Subsequently the 
Surveyors will report periodically to the Committee on the 
conditions which obtain at the works, and if considered 


Requirements for Fusion 


necessary will carry out further tests. 


(0) The welding plant and equipment are to be of good 
quality and maintained in an efficient working condition. The 
welding apparatus is to be installed under cover and arranged 
so that the welding work may be carried out in positions 
free from draughts and adverse weather conditions, The 
organisation is to be such that there is regular and systematic 
supervision of the welding work, and the welding operators 
are to be subjected by the works officials to periodic tests 
for quality of workmanship. Records of these tests are to 
be kept and are to be available to the Surveyors for 
inspection. 


(c) The Works are to be equipped with an efficient 
testiag laboratory which should include apparatus suitable 
for carrying out tensile, bend and impact tests, micro 
examination of specimens and X-ray examination of the 
actual joints in pressure vessels. The Works should also 
be equipped with a suitable heat treating furnace having 
satisfactory means for temperature control, but as an alter- 
native, arrangements may be made whereby pressure vessels 
can be heat treated elsewhere. 


(d) A series of special preliminary tests to demonstrate 
the quality of the welding work is to be carried out. The 
tests should include tensile, bend, impact, hardness and 
fatigue tests on specimens which should be prepared in a 
similar manner to that used in the making of longitudinal 
joints in pressure vessels. The Surveyors are to select 
portions of the test plates from which photomicrographs, at 
100 and 300 magnifications, are to be prepared representing 
the weld centre, fusion zone and plate. The test 
plates from which the specimens are taken, are to be 
X-rayed. 


(e) A chemical analysis, including determination of 
oxygen and nitrogen content, is to be made of weld metal 
deposited in a sample joint in which the parent plate 
material is similar to that normally used in the manufacture 
of welded pressure vessels. A chemical analysis of the 
plates forming the sample joint should also be made, 
alternatively a guaranteed analysis obtained from the steel- 
makers will be accepted. 


(f) A full size welded pressure vessel is to be manu- 
factured under survey, and is to comply in every respect 
with the requirements for Class 1 pressure vessels. 


(g) Inthe case of firms of large experience some 
modification may be permitted in regard to the requirements 
of Section 2, clause 1 (d) above, provided satisfactory 
evidence is produced of successful results obtained by the 
firm’s welding methods, over an appreciable period. 
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2. Class 1. Routine Tests for each Welded Pressure 
Vessel.—(a) Where possible the shell plates should be left long 
enough to accommodate in duplicate the test specimens detailed 
below. Alternatively two test plates should be prepared for 
each pressure vessel. They should be attached to the shell 
plate in such a manner that the edges to be welded are a 
continuation and duplication of the corresponding edges of 
the longitudinal joint. The welding process, procedure and 


‘technique are to be the same as employed in the welding of 


the longitudinal joint. ‘Test plates are to be so supported 
during welding, that warping is reduced to a minimum. 


(b) The test plates are to be straightened before being 
subjected to the same heat treatment as given to the pressure 
vessel. 


(c) Test plates need not be prepared for the circum- 
ferential seams, except in cases where a pressure vessel has 
circumferential seams only, when two test plates are to be 
prepared, each having a welded joint which, so far as possible, 
is a duplication of the circumferential seams. 


(d) The material for the test plates is to conform to the 
same specification as the shell plates of the pressure vessel. 


(e) The thickness of test plates is to be the same as that 
of the pressure vessel. 


(/) One test plate is to be cut up into test specimens 
as shown in Fig. 5. All the specimens are to be cut from a 


"plate of suitable length and are to comply with the test 


requirements detailed as follows :— 


(1) Tensile, all weld metal. (4) Impact (Weld). 
(2) Bend. (5) Tensile (Joint). 
(3) Impact (Junction). (6) Macro. 


Retests.—If any of the tests fail, two retests are to 
be made on specimens cut from the second test plate. 
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All retests are to comply fully with the test require- 
ments. 


(g) Tensile Test for Weld Metal. Specimen No. 1.— 
Gauge length = 2 inches. 


Diameter of test piece 


for plate thickness 4, inch to § inch = 0°356 inch. 


Diameter of test piece 


for plate thickness & inch to 3 inch = 0°4375 inch. 


Diameter of test piece | : 2 
for plate ave f Oe Fe es 


Ultimate tensile strength of weld metal to be not less 
than minimum specified for plate. 


Minimum elongation on gauge length = 20 per cent. 
Minimum reduction of area = 35 per cent. 


The diameters of test pieces stated above are for guidance. 
Departure from these dimensions will be permitted, provided 
that the portion of the tensile specimen under test consists 
entirely of weld metal. 


(h) Bend Test. Specimen No. 2.—Dimensions of 
specimen = 3 inch wide x 3 inch thick. To be cut flush 
with the upper surface of the plate as shown in Fig. 6 :— 


J 


Fia. 6. 


To be bent cold through an angle of 180°, with the broad 
side of the weld forming the outside of the bend, until the 
distance between the parallel sides is not greater than 3 inch. 
The sharp edges of the specimen may be rounded off before 
bending. 

Alternative forms of bend test may be permitted pro- 
vided full particulars are submitted before the work is 
commenced. 


(j) Impact Test. Specimens Nos. 3 and 4.— 
Dimensions 0°394 inch square. One specimen to have a milled 
V notch cut in the fusion zone and the other to have the 
notch cut in the centre of the weld, with the bottom of the 
notch as near the upper surface of the weld as possible. 
Minimum IZOD value = 30 ft. lbs. 
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(k) Tensile Test for Joint. Specimen No. 5. 


Fie. 7. 
Dimensions (Fig. 7) :— 
When T is less than 1 inch :— 
L = 10 inches. 


l= w +4 inch. R = {3 inch. 
B = 1} inches. 
b= inch. 


When T is greater than 1 inch :— 
L = 12 inches. 
l=w +} inch. R = } inch. 
B = JJ inches. 
b = 1 inch. 
An equivalent form of test piece to the above may be 
accepted. 


The weld is to be machined flush with plates on both 
sides. 

Ultimate tensile strength of weld metal to be not less 
than minimum specified for plate. 


(!) Macro Specimen. Specimen No. 6.—The specimen 
is to be etched across the full section of the weld, and 
examined by the Surveyor. 


Nore :—The object of this examination is to ensure 
that sufficient reinforcing weld metal has been deposited to 
refine the grain size of the weld metal in the joint. 

The outer layer of reinforcing weld metal should be 
removed by chipping or grinding. 

(m) X-ray Examination.—X-ray photographs are to 
be taken of the entire length of each welded seam, both 
longitudinal and circumferential. ‘The photographs are to 
be marked in such a way that the corresponding portion of 
the welded seam can readily be identified. The negatives 
are to be examined by the Surveyor who will indicate 
whether any rewelding is necessary. 


On completion of the rewelding, the affected portions 
of the seams are to be X-rayed. 


X-ray methods employed are to be sufficiently accurate 
to reveal a defect having a quantitative thickness equal 
to 2 per cent of the depth of the weld, and on each 

K 


negative there is to be an indication of the relative shadow 
density corresponding to 2 per cent of the depth of 
the weld. 


3. Class 1. Heat Treatment. — Each pressure 
vessel is to be efficiently heat treated on completion of the 
welding and before the hydraulic test is carried out. 

The heat treatment given to any pressure yessel may be 
either :— 

(1) Normalizing, in which the pressure vessel 
is heated uniformly to a temperature of 920° ©. and 
allowed to cool slowly in still air. 

(2) Stress Relieving, in which the pressure vessel 
is heated uniformly to a temperature between 600° C. 
and 650° C., and allowed to cool slowly in still air. 


4. Class 1. Hydraulic Test.—For pressure vessels 
intended for working pressures up to 100 Ib. per square inch, 
the hydraulic test pressure is to be twice the working pressure. 
Where working pressures exceed 100 Ib. per square inch, 
the hydraulic test pressure is to be 1} times the working 
pressure plus 50 lb. per square inch. 


Whilst under this test the pressure vessel is to be well 
hammered on both sides of, and close to, the welded seams. 


Section 3. Class 2. Requirements for Fusion 
Welding. 


1. Preliminary Conditions.—The welding of Class 2 
Pressure Vessels is to be done only by firms who satisfy the 
Committee that their works are properly equipped for the 
welding of pressure vessels. 

The welding plant is to be installed under cover and 
is to be maintained in an efficient working condition and 
adequate supervision of the welding work is to be provided. 


2. Class2. Routine Tests for each Welded Pressure 
Vessel.—(~) Where possible the shell plates should be left 
long enough to accommodate in duplicate the test specimens 
detailed below. Alternatively two test plates should be 
prepared for each pressure vessel. They should be attached 
to the shell plate in such a manner that the edges 
to be welded are a continuation and duplication of the cor- 
responding edges of the longitudinal joint. The welding 
process, procedure and technique are to be the same as 
employed in the welding of the longitudinal joint. Test 
plates are to be so supported during welding that warping 
is reduced to a minimum. 

(5) The test plates are to be straightened before being 
subjected to the same heat treatment as given to the pressure 
vessel. 
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(c) Test plates need not be prepared for the cir- 
cumferential seams, except in cases where a pressure vessel has 
circumferential seams only, when two test plates are to be 
prepared each having a welded joint which, so far as possible. 
is a duplication of the circumferential seams. 


(d) The material for the test plates is to conform to the 
same specification as the shell plates of the pressure vessel. 


(e) The thickness of test plates is to be the same as that 
of the pressure vessel. 


(f) One test plate is to be cut up into test specimens 
as shown in Fig. 8. All the specimens are to comply’ with 
the test requirements detailed as follows :— 


TENSILE. 
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Fic. 8. 


Specimens may be dressed in way of the weld and the 
sharp edges may be removed from the bend specimens. 


(g) Tensile Tests.—The shape of the specimens is to 
conform to the requirements of Section 2, clause 2 (x). 

The ultimate tensile strength of the joint is to be not 
less than the minimum specified for the plate. 


(A) Bend Tests.—The width of the bend specimens is 
to be not less than 14 times the thickness, and the mid 
portion of the specimens is to coincide with the centre line 
of the weld. One specimen is to be bent with the outer 
surface of the weld in tension, and the other specimen is to 
be bent with the outer surface of the weld in compression. 


In both cases the specimens are to be bent without 
fracture through 180° round a former, the diameter of which 
is not greater than 3 times the thickness of the specimen. 


(7) Nicked Bend Test.—The specimen is to have a slot 
cut into each side of the weld. The specimen is then to be 
broken in the weld and the fracture is to reveal a sound 
homogeneous weld, substantially free from slag inclusions, 
_porosity and coarse crystallinity. 
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(k) Retests.—If any of the tests fail, two retests are to 
be made on specimens cut from the second test plate. All 
retests are to comply fully with the test requirements. 


(2) In cases where a number of Class 2 pressure vessels 
are made concurrently at the same works, and the plate thick- 
nesses do not vary by more than ,3, inch, each 120 feet of welded 
seam, longitudinal plus circumferential, may be regarded 
as equivalent to one pressure vessel, the required number of 
test specimens being provided accordingly. 


In these cases the thickness of the test plates is to be 
equal to that of the thickest shell plate used in the con- 
struction of the pressure vessels. 


8. Class 2. Heat Treatment.—Where heat treatment 
is required to be carried out in respect of any pressure vessel 
(see Table 1), the requirements of Section 2, clause 3, are to 
be complied with. 

Pressure vessels for which the ratio of inside diameter 
in inches to the cube of the shell thickness in inches is less 
than 100 are to be efficiently heat treated. 


4. Class 2. Hydraulic Test.—For pressure vessels 
intended for working pressures up to 100 Ib. per square inch, 
the hydraulic test pressure is to be twice the working pressure. 
Where working pressures exceed 100 lb. per square inch, 
the hydraulic test pressure is to be 14 times the working 
pressure plus 50 Ib. per square inch. 

Whilst under this test the pressure vessel is to be well 
hammered on both sides of, and close to, the welded seams. 


Section 4. Class 3. Requirements for Fusion 
Welding. 


1. Preliminary Conditions.—The welding of Class 3 
Pressure Vessels is to be done only by firms who satisfy the 
Committee that their works are properly equipped for the 
welding of pressure vessels. 

The welding plant is to be installed under cover and is 
to be maintained in efficient working condition and adequate 
supervision of the welding work is to be provided. 


2. Class 8. Optional Routine Tests for each 
Welded Pressure Vessel.—(«) Pressure vessels which 
comply with the following test requirements, including heat 
treatment, will be allowed a joint efficiency of 70 per cent. 

When heat treatment is omitted a joint efficiency of 
65 per cent. will be allowed. 

When heat treatment and routine tests are omitted and 
the pressure vessel is subject to the hydraulic test only, a joint 
efficiency of 60 per cent. will be allowed. 
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In the case of pressure vessels having a shell plate 
thickness not exceeding 2 inch, double fillet lap joints for 
the longitudinal seams will be permitted in conjunction 
with a joint efficiency of 55 per cent. In this case heat 
treatment and routine tests may be omitted. 

The routine tests are to be carried out in all cases where 


pressure vessels are subjected to heat treatment. 


(+) Where possible the shell plates should be left long 
enough to accommodate in duplicate the test specimens 
detailed below. Alternatively two test plates should be 
prepared for each pressure vessel. They should be attached to 
the shell plate in such a manner that the edges to be welded are 
a continuation and duplication of the corresponding edges 
of the longitudinal joint. The welding process, procedure 
and technique are to be the same as employed in the welding 
of the longitudinal joint. Test plates are to be so supported 
during welding that warping is reduced to a minimum. 


(c) The test plates are to be straightened before being 
subjected to the same heat treatment as given to the pressure 
vessel. 


(d) The material for the test plates is to conform to the 
same specification as the shell plates of the pressure vessel. 


(e) The thickness of test plates is to be the same as that 
of the pressure vessel. 


(f) One test plate is to be cut up to provide one tensile, 
one bend and one nicked bend specimen. 


(g) Tensile Test.—The shape of the specimen is to 
conform to the requirements of Section 2, clause 2 (i). The 
ultimate tensile strength of the joint is to be not less than 
95 per cent. of the minimum specified for the plate. 


(h) Bend Test.—The width of the bend specimen is to 
be not less than 1} times the thickness, and the centre of the 
specimen is to coincide with the centre line of the weld. The 
specimen is to be bent with the outer surface of the weld in 
tension, through an angle of 160° without fracture round a 
former the diameter of which is not greater than 3 times 
the thickness of the specimen. 


(j) Nicked Bend Test.—The specimen is to have a slot 
cut into each side of the weld. The specimen is then to be 
broken in the weld and the fracture is to reveal a sound 
homogeneous weld, substantially free from slag inclusions, 
porosity and coarse crystallinity. 


(k) Retests.—If any of the tests fail, two retests are to 
be made on specimens cut from the secona test plate. All 
retests are to comply fully with the test requirements. 

k 2 


(2) In cases where a number of Class 3 pressure vessels 
are made concurrently at the same works, and the plate thick- 
nesses do not vary by more than ,3, inch, each 120 feet of 
welded seam, longitudinal plus circumferential, may be 
regarded as equivalent to one pressure vessel, the required 
number of test specimens being provided accordingly. 

In these cases, the thickness of the test plates is to be 
equal to that of the thickest shell plate used in the con- 
struction of the pressure vessels. 


(m) Test plates are not required in the case of pressure 
vessels having circumferential welded seams only. 


3. Class 8. Heat Treatment.—Class 3 Pressure 
Vessels may be required to be heat treated, depending upon 
the details of design and the service for which the pressure 
vessels are intended. 

Where heat treatment is required to be carried out on 
any pressure vessel, the requirements of Section 2, clause 3, 
are to be complied with. 


4. Class 8. Hydraulic Test.—For pressure vessels 
intended for working pressures up to 100 Ib. per square inch, 
the hydraulic test pressure is to be twice the working pressure. 
Where working pressures exceed 100 lb. per square inch, the 
hydraulic test pressure is to be 1} times the working pressure 
plus 50 Ib. per square inch. 

Whilst under this test the pressure vessel is to be well 
hammered on both sides of, and close to, the welded seams. 


Section 5. Inspection of Fusion Welded Pressure 
Vessels. 


Nore :—The following requirements are applicable to 
all classes of fusion welded pressure vessels. 


1. Electrodes.—(a) In the case of pressure vessels 
welded by the electric metallic are process, the electrodes are 
to be of a type conforming to the terms of the definition for 
fusion welds given in Section 1, clause 1 (q). 


(b) Electrodes intended for use in the construction of 
pressure vessels are to be stored in a dry place. In order to 
ensure that the quality of the electrodes is being consistently 
maintained they are to be subjected to a regular system of 
periodic testing and inspection. Where routine tests are 
frequently carried out in respect of pressure vessels made 
in the normal course of production, such tests may be 
regarded as meeting the requirements of this clause. 


(c) In cases in which it is proposed to use electrodes of 
larger size than § inch diameter, full particulars are to be 
submitted for consideration. 
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2. Heat Treatment.—() The heat treatment of pressure 
vessels is to be carried out by placing the pressure vessels in a 
properly constructed furnace having satisfactory means of 
temperature control. 


(b) Where pressure vessels are of such dimensions that 
the whole length cannot be accommodated in the furnace at 
one time, the pressure vessels may be heated in sections pro- 
vided sufficient overlap is allowed to ensure the heat treatment 
of the entire length of the longitudinal seam. 


(c) Test plates should be heat treated in the same 
furnace and at the same time as the pressure vessels which 
they represent. In special cases, however, it may be per- 
missible to heat treat the test plates separately from the 
pressure vessels provided the Surveyor is satisfied with the 
means adopted to ensure that the following factors will be the 
same for the pressure vessels as for their respective test plates :— 


Rate of heating. 

Maximum temperature. 

Time held at maximum temperature. 
Conditions of cooling. 


(d) Where a number of test plates are heated together 
in a furnace, care is to be taken to ensure that each plate is 
uniformly exposed to the heat of the furnace. 

(e) In cases where it is proposed to adopt special 
methods of heat treatment full particulars are to be sub- 

mitted for consideration. In such cases it may be necessary 
to carry out tests to show the effect of the proposed heat 
treatment. 


3. Welding Technique.—(«) Welding may be carried out 
by hand or by machine, and the current used in electric metallic 
arc welding may be direct or alternating. In all longitudinal 
or circumferential seams and in the attachment of branch 
pieces and compensating rings, the welds are to be built up 
in a number of layers. In all cases more than one run of 
weld metal is to be deposited. Longitudinal and circum- 
ferential seams are to be reinforced by additional runs of 
weld metal in order to refine the grain structure of the weld 
metal contained within the joint. In the case of Class 1 
pressure vessels, the outer layer of the reinforcement is subse- 
quently to be removed by means of chipping or grinding. 


(6) The outer surfaces of the weldsmay be flush with 
the surfaces of the plates joined, but no objection will be 
raised if the total thickness at the centre of the weld is 
greater than the thickness of the plates, provided the change 
of section is gradual and there is no undercutting at the 
sides of the weld. 
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(c) Each run of weld metal is to be thoroughly cleaned 
and free from slag before the next run is deposited. 


(d) In all Class 1 pressure vessels, the longitudinal and 
circumferential seams are to be welded from both sides of 
the plate. In the case of Class 2 and Class 3 pressure 
vessels which are too small to permit welding from the 
inside, special care should be taken to ensure full penetration 
of the first run of weld metal. In such cases it is recom- 
mended that a backing strip be provided on the underside 
of the joint. In order to satisfy himself regarding the 
penetration, the Surveyor may, if he considers it necessary, 
request that a sample joint be welded and cut open for his 
inspection. 

(e) The welding of pressure vessels is to be carried out in 
the downhand horizontal position. In the case of circum- 
ferential seams means are to be adopted to ensure compliance 
with this requirement. 

(f) In cases where it is proposed to adopt fusion welding 
processes in which it may not be possible to comply fully 
with the foregoing requirements regarding technique, full 
particulars are to be submitted for consideration. 


4. Fabrication.—(a) Before welding, the assembly is to 
be examined. The shape and size of the joints are to be in 
accordance with the approved design. The butting edges 
of the plates forming the longitudinal and circumferential 
seams are to be in line within a limit of 10 per cent. of the 
plate thickness, but in no case exceeding $ inch for 
longitudinal joints and ,°, inch for circumferential joints. 

(b) The attachment of branches should be examined 
before and after welding. 

(c) During fabrication, the Surveyor is to be provided 
with opportunities for seeing the actual deposition of weld 
metal. The joints are to be examined at various stages 
during construction. 

(2) On completion of the welding, the seams are to be 
thoroughly examined before being dressed or machined, 
Parts showing evidence of blow-holes, slag inclusions 
unsatisfactory penetration, porosity, or any other defect, are 
to be cut out and rewelded, and excessive undercutting made 
good. 

(e) Each pressure vessel is to be calibrated for distortion. 
The calibration is to be made after the heat treatment has been 
carried out. The drum or shell is to be circular at any 
section within a limit of one per cent. of the designed 
internal diameter based on the difference between the 
maximum and minimum diameters of any section. Any 
departure from circularity is to be gradual and there is to 
be no local flat in way of the welded seam. 
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Section 6.—REQUIREMENTS FOR CONSTRUCTION 
AND TESTING OF FORGE WELDED PRESSURE 
VESSELS. 


1. Classification of Forge Welded Pressure Vessels.— 
(a) Class 1. Pressure vessels made in accordance with the 
requirements of this class will be accepted only if they are 
constructed by firms whose names are included in the List 
of Firms recognised by the Committee for the manufacture 
of Class 1 welded pressure vessels (Forge Welding). 


Class 1 includes all fired and unfired pressure vessels 
for which the calculated working pressure on the shell, 
according to the formula given in Section 1, clause 8 (c), 
requires a longitudinal joint efficiency above 75 but not 
exceeding 85 per cent. 

The maximumallowable joint efficiency for fired pressure 
vessels is 80 per cent. 

Approval of the following pressure vessels will only be 
given provided they be constructed and tested in accordance 
with Class 1 requirements :— 


Pressure parts of boilers, and all fired pressure 
vessels intended for working pressures above 50 Ib. 
per sq. inch. 

In special circumstances relating to pressure, tempera- 
ture and service conditions, it may be considered necessary 
to include other pressure vessels in the Class 1 category. 

(0) For Forge Welded Pressure Vessels not included in 
Class 1 the working pressure of the shell is to be calculated 
from the formula shown in Section 1, clause 38 (c), the 
maximum efficiency permitted for the longitudinal joint 
being 75 per cent. where the shell plate thickness is 2 inch 
and above, and 69°5 per cent. where the shell plate thickness 


5 


is less than § inch. 


TABLE 2. 
Jorunt EFFICIENCIES FOR ForGE WsLDED PRESSURE 


VESSELS. 
ISES lic eo..: Fired Vessels, 80%. Unfired Vessels, 85% 
bE Nee ESS Spe ania BAS ee ee S ———| 
All other | | Where shell thickness is in. and above, 75% 
Vessels | es 5 is less than 3 in., 69°5% 


2. Class 1. Preliminary Conditions and Tests.—(«) 
In order that the name of a firm may be included in the 
List of Firms recognised by the Committee for the 
manufacture of Class 1 Welded Pressure Vessels (Forge 
Welding), it will be necessary for the Surveyors to 
make a preliminary visit to the works for the purpose of 


inspecting the welding plant, equipment and organisation, 
also to arrange for the carrying out of a special series of 
tests as described in Section 6, clause 1 (d). Subsequently 
the Surveyors will report periodically to the Committee 
on the conditions which obtain at the works, and if con- 
sidered necessary will carry out further tests. 


(4) The welding plant and equipment are to be of good 
quality and maintained in efficient working condition. The 
welding plant is to be installed under cover and arranged 
so that the welding work may be carried out in positions 
free from draughts and adverse weather conditions. The 
organisation is to be such that there is regular and systematic 
supervision of the welding work. 


(c) The Works are to be equipped with an_ efficient 
testing laboratory which should include apparatus suitable 
for carrying out tensile, bend and impact tests, and micro 
examination. The Works should also be equipped with a 
suitable heat treating furnace having satisfactory means for 
temperature control, but as an alternative, arrangements 
may be made whereby pressure vessels can be heat treated 
elsewhere. 


(d) A series of special preliminary tests to demonstrate 
the quality of the welding work is to be carried out. The 
tests should include tensile, bend, impact, hardness and 
fatigue tests on specimens which should be prepared in a 
similar manner to that used in the making of longitudinal 
joints in pressure vessels. The Surveyors are to select 
portions of the test plates from which photomicrographs, at 
100 and 300 magnifications, are to be prepared representing 
the weld centre, and the plate remote from the weld. 


(¢) A full size pressure vessel is to be manufactured 
under survey, and is to comply in every respect with the 
requirements for Class 1 Forge Welded Vessels. 


(/) In the case of firms of large experience some 
modification may be permitted in regard to the requirements 
of Section 6, clause 2 (d) above, provided satisfactory 
evidence is produced of successful results obtained by the 
firm’s welding methods, over an appreciable period. 


3. Class 1. Routine Tests for each Welded Pressure 
Vessel.—(a) The shell plates are to be left long enough to 
accommodate the following test specimens :— 

(1) Two Tensile specimens. } With provision 
(2) Four Bend specimens. | for retests. 

(b) Tensile Test.—The tensile specimens are to conform 
to the Standard Test Piece A, the mid portion of the test 
specimens coinciding with the weld. 
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The ultimate tensile strength of both test pieces is to 
be not less than 95 per cent. of the minimum specified for 
the plate material. The elongation is to be not less than 
18 per cent on a gauge length of 8 inches. 


(c) Bend Tests.—The width of the bend specimens is 
to be not less than 14 times the thickness, and the centre of 
the specimens is to coincide with the centre line of the weld. 
Two specimens are to be bent in such a manner that the 
outer surface of the weld is in tension, and two specimens 
are to be bent with the outer surface of the weld in 
compression. 


In both cases the specimens are to be bent without 
fracture through 180° round a former, the diameter of 
which is not greater than 8 times the thickness of the 
specimen. 


Nork:—Some modification of the requirements 
contained in paragraphs (@), (0) and (¢) may be permitted 
in circumstances such as are indicated in clause 2 (/). 


(d) Retests.—If any of the tests fail, two retests are 
to be made, both of which are to comply fully with the test 
requirements. 


(e) In the case of pressure vessels having circumferential 
joints only, no test pieces need be provided unless the internal 
diameter of the pressure vessel exceeds 4 ft. 6 ins., when a 
representative welded joint is to be made and cut up to 
provide the specimens detailed above. 


4. In the case of forge welded pressure vessels other 
than those included in Class 1 routine tests are not 
required in respect of longitudinal joints, but where the 
internal diameter of a pressure vessel exceeds 4 ft. 6ins. the 
manufacturer is to produce authoritative evidence of test 
results demonstrating that efficient circumferential welds 
of the proposed dimensions can be made consistently. 


5. Heat Treatment.—All forge welded pressure vessels 
are to be efficiently normalized in accordance with the 
requirements of Section 2, clause 3 (1). 


6. Hydraulic Test.—Pressure vessels are to be sub- 
jected to a hydraulic test pressure of twice the working 
pressure. Whilst under this test the pressure vessel is to be 
well hammered on both sides of, and close to, the welded 
seams. 


71, Fencnurcn Street, Lonpon, E.C.3. 


16th June, 1938. 
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7. Plate Thickness.—In the case of all pressure vessels 
the thickness of the shell plate is to be not less than } inch. 


8. Weld Thickness.—On completion of the welding 
the thickness at and adjacent to the weld is to be not less 
than the required thickness of the shell plate as determined 
from the formule for the Working Pressure given in 
Section 1, clauses 3 (c) and 8 (d). 


9. Heating.—The heating of plates for welding is to 
be carried out by means of a process which will provide a 
flame which will not be of an oxidizing character and will 
not tend to introduce impurities into the steel. Provision 
is to be made for careful control of the welding heat. 


APPENDIX. 


List of Firms recognised by the Committee, for the 
manufacture of Class 1 Welded Pressure Vessels, as at 
16th June, 1938. 


Fusion Welding :— 
Messrs. Babcock & Wilcox, Ld., Renfrew, Scotland. 


Messrs. John Thompson (Wolverhampton), Ld., Wolver- 
hampton, England. 


Messrs. Sulzer Bros., Winterthur, Switzerland. 


Messrs. Maschinenfabrik Augsburg-Niirnberg, A.G., Augs- 
burg, Germany. 


Messrs. Brown-Boveri, Ld., Baden, Switzerland. 
Messrs. Skoda Works, Ld., Praha, Czecho-Slovakia. 


Messrs. The Foster Wheeler Corporation, Carteret, N.J., 
U.S.A. 


Messrs. The Sun Shipbuilding & Dry Dock Co., Chester, 
Pa., U.S.A. 


Messrs. Mannesmannrohren Werke, Huckingen, Germany. 


Messrs. The Babcock & Wilcox Company, Barberton, Ohio, 
U.S.A. 


Messrs. G. A. Harvey & Co. (London), Ld., London. 


Messrs. Combustion Engineering Co., Inc., New York, 
U.S.A. (Works at Chattanooga, Tennessee). 


Messrs. Vitkovice Mines, Steel & Ironworks Corporation, 
Vitkovice, Czecho-Slovakia. 
By order of the Committee, 


MALCOLM K. SCOTT, 


Secretary. 


RULES FOR THE CONSTRUCTION AND SURVEY 
PARAFFIN 


PETROL AND 


OF 
ENGINES. 


GENERAL. 

Section 1. In vessels propelled by Petro! or Paraffin 
Engines, the Rules as regards Machinery are the same as 
those relating to steam engines so far as regards the testing 
of material used in their construction and the fitting of 
sea connections, discharge pipes, shafting, stern tubes and 
propellers. Where it is proposed to depart from the require- 
ments of the Rules, the Committee will be prepared to give 
consideration to the circumstances of any special case. 


CONSTRUCTION. 

Section 2. 1. In order to facilitate the inspection, 
plans in triplicate of the following items are to be submitted 
for consideration before the work is commenced :— 

(a) Crankshaft. 

(6) Clutch, reversing and reduction gear. 

(c) Screwshaft. 


(d) Fuel tanks not forming part of the structure of the 
vessel. (See the Rules for Steel Ships, Section 
20D, clause 2.) 


(e) Fuel piping arrangements. 


(/) Bilge and ballast pumping arrangements. (See 
‘he Rules for Steel Ships, Section 84). 
2. The following points are to be observed in connection 
with the design of the engines. 


3. The shaft bearings, connecting rod brasses, the 
valve gear, the inlet and exhaust valves are to be easily 
accessible. 

4. The reversing gear and clutch are to be strongly 
constructed and easily accessible for examination and 
adjustment. 

5. In engines of above 60 B.H.P. which are not 
reversible and which are maneeuvred by clutch, a governor 
or other arrangement is to be fitted to prevent racing of the 
engine when de-clutched. 

6. In vessels intended for open sea service and fitted 
with engines over 350 B.H.P. in which the lubricating oil is 
circulated under pressure, a spare oil pump is to be supplied 
with all connections ready for immediate use, and two in- 
dependent means are to be arranged for circulating water 
through the oil cooler, where this is fitted, 


7. If the engines are of the closed-in type, they are to 
be so fitted that the contained lubricating oil can be drained 
when necessary, and in wood vessels an easily drained metal 
or metal-lined tray is to be fitted to prevent leakage of 
either fuel oil or of lubricating oil from saturating the wood- 
work. 


8. Carburettors, where petrol is used, and vaporizers, 
where paraffin is used, are to be so designed that when the 
engine is stopped the fuel supply is automatically shut off. 
If an overflow is provided in the carburettor or vaporizer, 
a gauze covered tray with means of draining it is to be fitted 
to prevent the fuel from flowing into the bilges. 


Strong metallic gauze diaphragms are to be fitted 
either between the carburettor (or vaporizer) and cylinders 
or at the air inlets. 


9. If the ignition is electric, either by magneto or 
by coil and accumulator, all electric leads are to be well 
insulated and suitably protected from mechanical injury. 
The leads are not to be placed where they may be brought 
into contact with oil or petrol. 


The commutator is to be enclosed, and the sparking 
coils are not to be placed where they can be exposed to 
explosive vapour. 


10. In paraffin engines where lamps are used for ignition 
or for vaporizing, these lamps are to be fixed by some 
suitable bracket, and the flame enclosed when in use. 


11. The water circulating pump sea suction is to have a 
cock or valve on the vessel’s skin placed on the turn of the bilge 
in an easily accessible position, and the circulating pipe is to 
be provided with an efficient strainer which can be cleared 
inside the vessel. The discharge overboard is to be fitted 
with a cock or valve on the vessel’s skin if it is situated 
under or near the load line of the vessel. 


12. (a) he pumping arrangements are to be the same as 
would be required for steam vessels of similar size and power, 
with the exception that a bilge suction need not be fitted 
to the main engine water circulating pump. In the cases of 
vessels fitted with water ballast, the water ballast pump is to 
be fitted with a direct suction from the engine room bilges. 
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(6) In open launches and in auxiliary vessels not 
greater than 80 feet Rule length, power pump suctions may 
be dispensed with, provided manual pumps be fitted for the 
purpose of efficiently draining each compartment which is 
situated below the upper deck. 


The manual pumps are to be workable from the upper 
deck, and the tail pipes are to be fitted with suction roses. 


The inside diameters of the tail pipes of manual pumps 
are to be } inch for every 25 feet of the Rule length plus 
one inch. No tail pipe is, however, to be less than 1} inches 
or need be more than 24 inches bore, except in vessels not 
greater than 25 feet Rule length, where they may be 1 inch bore. 


The diameters of the barrels of manual pumps are to 
be twice the diameter of their tail pipes. 


13. Where the cylinder liners are made of hard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well as bored ou the inside, so that 
their soundness can be ascertained by inspection, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 


14, The water jackets of the cylinders, and. the water 
passages of the cylinder covers and pistons are to be tested by 
hydraulic pressure to 30 lbs. per square inch and are to be 
perfectly tight at that pressure. 


15. The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if the 
exhaust is led overboard near the water-line, means are to be 
provided to prevent water from being syphoned back to the 
engine, 

16. If compressed air receivers are fitted, they are to 
comply with the requirements of Section 6 (Rules for 
Heavy Oil Engines), 

17. The machinery is to be tried under full working 
conditions, the report stating the approximate speed of vessel, 
the number of revolutions of the engines at full power, both 
ahead and astern, and the lowest number of revolutions of 
the engines which can be maintained for manceuvring purposes. 


RULES FOR DETERMINING SIZES OF SHAFTS. 

Section 3. 1.—(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile 
breaking strength of 28-32 tons per square inch, are to be 
of not less diameters than those given by the following 
formulx. The formule do not, however, take into con- 
sideration the possibility of severe torsional vibration stresses 
arising in the shafting and where the circumstances are such 
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as to indicate that critical speeds will occur within the range 
of working speeds, the sizes of shafting are to be specially 
submitted for the consideration of the Committee. 

(b) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. 


2. Crank Shafts.—The diameter of the crank shaft of 
the main engines is not to be less than that given by the 
following formula :— 


Diameter of crank 


shaft, in inches = a/ D? x(AS+BL) 


or millimetres 


where [) = diameter of cylinder, in inches or 
millimetres, 


S = length of stroke, in inches or 
millimetres, 


L. = span of bearings adjacent to a crank 
measured from inner edge to inner 
edge, in inches or millimetres. 


The values of A and B given in Table I. apply to 
engines in which there are bearings adjacent to each side 
of each crank. If there are two cranks between consecutive 
bearings the same Rules will apply, but L will be the span 
of bearings from inner edge to inner edge adjacent to 
the two cranks. 


TABLE I. 

For Smooth Water | For Open Sea 
eee aaee Service Values of | Service Values of 
ACTING ACORN Gite ee 
ENGINES. |ENGINES.| , 


ive] 
> 
@ 


1,2,30r4 Cyls.\Lor2Cyls.| -025 "022 7028 | °024 
ger 8 , | °031 | °021 | °034 | °028 
Sits 4, | °085 | °020 | :039 | -022 
Wee G4; 048 017 0538 019 


8. For engines of the aforementioned types driving 
auxiliary machinery, the diameters of the crank shafts may 
be 5 per cent. less than given by the foregoing formula 
applying to main engines for open sea service. 


4, Crank Webs.—In solid forged shafts the breadth of 
the webs should not be less than 1°83, and the thickness not 
less than °56 times the diameter of the shaft as found by 
the foregoing formula or if these proportions are departed 
from, the webs are to be of equivalent strength. 
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5. Intermediate Shafts.—The diameter of the inter- 
mediate shafts is not to be less than that given by the 
following formula :— 


Diameter of intermediate shaft, See 
m9 ri =C : 
in inches or millimetres ... / 0 x § 
where [) = diameter of cylinder, in inches or millimetres, 
S = length of stroke, in inches or millimetres, 


C is a coefficient found from Table II. by interpolation 
from the values found for A :— 


where [) = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 


TABLE II. 
FOR SMOOTH WATER SERVICE. 

4 CYCLE 2 CYCLE Values of the Coefficient C 
SINGLE SINGLE where 

ACTING ACTING 

ENGINES. ENGINES. | a—-oo25 | A=-0050 | A=-0100 
2 Cyl. 1 Cyl. 240 "250 "256 
oe — "255. "264 "270 
4; oer 272 ai 282 
Gra Ln np "298 “B01 *304 
8. 3 "B22 *324 ByAn 
IE ia Riv 363 364 "365 

FOR OPEN SEA SERVICE. 

4 CYCLE 2 CYCLE Values of the Coefficient C 
SINGLE SINGLE where 

ACTING ACTING 

ENGINES. ENGINES. | a—-o025 |A=-0050 | A—0100 
2 Cyl. 1 Cyl. "252 262 269 
ie — 269 276 283 
fs: a4, 286 291 296 
6 » Sis 313 “316 “319 
Sore ae “338 “340 *341 
Toes Gays "382 “382 383 


6. If a separate fly wh2el shaft is fitted its diameter is to 
be at least equal to that of the crank shaft. 


7. Thrust Shafts.—The diameter at the collars of thrust 
shafts transmitting torque is not to be less than 1°05 times 
that required for the intermediate shaft. Thrust shafts may 
be tapered down outside the collars to the diameter required 
for the intermediate shaft. 


8. Tube Shafts (shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the tube 
shaft is not to be less than 1°05 times that required for the 
intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1075 times that required for the intermediate shaft. 


9. Screw Shafts (shafts carrying the screw propellers). 
—(a) The diameter of the screw shaft is not to be less than 
that given by the following formula :— 

P 


Diameter of screw shaft, in inches or pullcpectet tee 


where d is the diameter required for the intermediate shaft, 
in inches or millimetres, 


P is the diameter of the propeller, in inches or 
millimetres, 


C = 144 when the shaft is fitted with a continuous 
liner, or 


© = 100 when the shaft is not fitted with a con- 
tinuous liner. 


(b) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1:05 times d. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts, or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 
formula :— 
a+ 925 d + 285 

- 32 32 


where t is the thickness of the liner, in inches, 


or ti, = 


t,, is the thickness of the liner, in millimetres, 


d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 


(b) The thickness of a continuous liner between the 
bushes is not to be less than {t or jt, 


(c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 


Section 3 
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(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used 
to secure the liners. : 

(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 

(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the stern 
bush next to and supporting the propeller is not to be less’ 
than 4 times the diameter required for the screw shaft under 
the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 


Diameter of coupling bolts, | __ nee 
in inches or millimetres... | T5xXDXT 


where d is the diameter required- for the intermediate 
shafts, in inches or millimetres, 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
inches or millimetres 


(6) The thickness of the coupling flanges at the pitch 
zircle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less than 
-25 of the diameter required for the intermediate shaft. 


(c) The radius of curvature at the fillet where the flange 
starts from the shaft should not be less than *125 times the 
diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


13. Bronze Propellers—Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


71, Fencuurcu Srreet, Lonpon, E.C.3. 
15th December, 1988. 


Sections 4-5 
PETROL AND PARAFFIN 


PETROL AND PARAFFIN TANKS AND 
CONNECTIONS. 
Section 4. 1. All fuel tanks and their fittings are 
to be in accordance with Section 20, Rules for Steel 
Ships, as far as applicable. 


2. Strong and readily removable metallic gauze dia- 
phragms are to be fitted at all openings on petrol 
tanks. 


8. Glass gauges are not to be fitted to fuel tanks 
containing either petrol or paraffin. 


4, Filling pipes are to be carried through the deck so 
that the gas displaced from the tanks has free escape to 
the atmosphere. 


5. Separate fuel tanks are to be provided with metal or 
metal-lined trays to prevent any possible leakage from them 
flowing into the bilges, or saturating woodwork. Arrange- 
ments are to be provided for emptying the tanks and 
draining the trays beneath them. For petrol tanks the 
trays are to be fitted with drains leading overboard where 
possible or they are to be gauze-covered trays with means 
for draining them. 


6. All petrol or paraffin fuel pipes are to be of annealed 
seamless copper with flexible bends. Their joints are to be 
conical, metal to metal. A cock or valve is to be fitted at 
each end of the pipe conveying the fuel from the tank to 
the carburettor or vaporizer. The fuel pipes are to be led 
in positions where they are protected from mechanical 
injury and can be exposed to view throughout their whole 
length. 

7. The engine room, and the compartment in which 
the fuel tanks are situated, are to be efficiently ventilated. 

8. An approved fire extinguishing apparatus is to be 
supplied. 


PERIODICAL SURVEYS. 
Section 5. ‘The periodical surveys of the machinery 
are detailed on page 27 under “Petrol, Paraffin, and 
Heavy Oil Engines.” 


By order of the Committee, 
MALCOLM K. SCOTT, 
Secretary. 


RULES 
HEAVY 


FOR THE CONSTRUCTION AND 
OIL ENGINES AND THEIR AUXILIARIES. 


SURVEY OF 


GENERAL. 

Section 1. In vessels propelled by heavy oil 
engines, the Rules as regards Machinery are the same 
as those relating to steam engines, so far as regards the 
testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes, and propellers. 


CONSTRUCTION. 


Section 2. 1. In vessels built under Special Survey 
and fitted with heavy oil engines, the engines are also to be 
constructed under Special Survey. 


2. In cases of heavy oil engines being built under Special 
Survey, the distinguishing mark + will be noted in Red, 
thus :—*kLMC or *>KNE, 


3. In order to facilitate the inspection, plans in tripli- 
cate of the following items are to be submitted for con- 
sideration before the work is commenced :— 

(a) Crankshafts. 

(b) Clutch, reversing and reduction gear. 

(c) Screwshaft. 

(d) Air receivers. 

(e) Oil fuel pumping arrangements and oil fuel tanks 


not forming part of the structure of the vessel. 
(See the Rules for Steel Ships, Section 20D.) 


(f) Bilge and ballast pumping arrangements. (See 
the Rules for Steel Ships, Section 34.) 


4, The Surveyors are to examine the materials and 
workmanship from the commencement of the work until 
the final test of the machinery under full power working 
conditions ; any defects are to be pointed out as early as 
possible. 

5. Where it is proposed to depart from the requirements 


of these Rules, the Committee will be prepared to give con- 
sideration to the circumstances of any special case. 


6. Any novelty in the construction of the machinery 
is to be reported to the Committee and submitted for 
approval. 


7. The auxiliary engines used for air compressing, 
working dynamos and ballast, or other pumps, are also to 
be surveyed during construction. 


SINGLE ACTING ENGINES. 
RULEs FOR DETERMINING SIZES OF SHAFTs. 

Section 3. 1.—(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile 
breaking strength of 28-32 tons per square inch are to be 
of not less diameters than those given by the following 
formule. The formule do not, however, take into con- 
sideration the possibility of severe torsional vibration stresses 
arising in the shafting and where the circumstances are such 
as to indicate that critical speeds will occur within the range 
of working speeds, the sizes of shafting are to be specially 
submitted for the consideration of the Committee. 


(0) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. 

2. Crank Shafts.—-The diameter of the crank shaft of 
the main engines is not to be less than that given by the 


following formula :— 


Diameter of crank 
shaft, in inches 


3 
or millimetres =/ p x (AS + BL) 
where [I = diameter of cylinder, in inches or 
millimetres, 

S = length of stroke, in inches or 
millimetres, 

L. = span of bearings adjacent to a crank, 
measured from inner edge to inner 
edge, in inches or millimetres. 

A and B are coefficients dependent upon 
the designed maximum and mean 
indicated pressures and are found 
from Table I. 


Where the designed maximum pressure and/or the 
designed mean indicated pressure are intermediate between 
the standard pressures given in Table I., the coefficients 
A and B are to be found by interpolation between those 
given in the Table. 
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TABLE I. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 
VALUES OF COEFFICIENTS. 
4 CYCLE 2 CYCLE 
SINGLE SINGLE | 
Aorta ee > a atti oye ee eam | MAXIMUM PRESSURE 400 LBS. PER SQ. INCH. 
ENGINES. ENGINES. 
Para ase M.L.P. 40 Ibs. M.1.P. 6O Ibs. M.1.P. 40 lbs. M.1.P. 60 Ibs. M.I.P. 80 Ibs. 
NUMBER NUMBER per sq. inch. per sq. inch. per sq. inch. per sq. inch. per sq. inch. 
OF OF 2 <= _ 
CYLINDERS. CYLINDERS. A B A B A B A B A B 
1, 2, 3or4 lor? 017 031 026 031 013 -062 025 058 036 054 
5 or 6 3 027 -028 036 -028 025 -058 -038 *054 -050 “050 
Zor8 4 -028 -028 “040 -028 026 058 -040 054 ‘061 - -048 
9 or 10 5 -030 027 “044 027 -028 -056 -048 051 -068 -047 
11 or 12 6 031 027 *045 027 027 *058 051 *051 -070 -046 
— ge 033 -027 -049 -027 034 -054 -058 -049 -076 *045 
= 8 036 027 -053 027 038 “054 -064 -048 -079 045 
= 9 “041 -026 058 -026 -043 *O51 070 -046 -090 042 
_ 10 045 024 065 024 -045 -O51 072 -046 “099 -041 
oa 11 “044 026 064 026 046 053 074 -046 “104 “041 
— 12 -045 -026 067 -026 047 053 -076 -046 109 “040 
— 4 ek nas -040 -026 057 -026 -036 “054 059 049 085 043 
eet 6 ‘ ‘ “OBS ; ; : 
im eeisily ararsibiad: 045 024 -061 -024 041 053 069 046 093 042 
@ Piried: together. 064 022 086 022 060 049 096 043 133 038 
Se et ee | | | = | : 
=~ 10 - } - . 5 : r 
2 Firing together. 071 -022 “094 | 022 074 -046 | 112 | 040 142 037 
“ee re pes : oe (serra) a. ei) _| 7 
12 | | 
= as Sacer esitidie. 065 +022 091 022 -073 046 | +112 -040 147 | ~=-087 


Section 3 
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TABLE I.—continued. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 


VALUES OF COEFFICIENTS. 
4 CrcLe | 2 CyrcLe 


INGLE SINGLE 
pac Acting || MAXIMUM PRESSURE 500 TO 700 LBs. PER SQ. INCH. 
Encines. | Encines. ||- -———- ~- 
aa == M.LP. 40 Ibs. | M.L.P. 60 Ibs. M.I.P. 80 Ibs. | M.I.P. 100 lbs. M.I.P. 120 Ibs. M.I.P.140 lbs. | M.L.P. 160 Ibs. 
NUMBER NUMBER | per sq. inch. per sq. inch. per sq. inch. per sq. inch, per sq. inch. | per sq. inch. per sq. inch. 
oF oF | — S i= E: aol | 
CYLINDERS. | CYLINDERS. | A B | A | B | - B | A B A B A B A B 
| 
1,2,3 or4 lor2 030 067 046 067 061 -067 076 067 089 067 099 067 108 067 
5 or 6 3 *042 “064 “059 -064 ‘070 064 082 “064 “096 064 ‘lil 064 120 -064 
7or8 ob *045 -062 -062 -062 ‘079 062 092 -062 -110 062 *127 062 +143 -062 
9 or 10 5 047 -061 064 ‘O61 -082 -061 ‘101 “061 +121 “061 +1385 ‘061 -150 ‘061 
11 or 12 6 -049 “061 -066 -061 -084 ‘061 +103 ‘061 *123 ‘O61 137 “061 +153 “061 
— "ed 051 061 -068 ‘O61 -086 061 -106 -061 °125 ‘061 -140 ‘061 *156 “061 
= 8 053 “061 -070 ‘061 -088 061 -109 ‘061 +128 061 +148 “061 -165 ‘061 
— 9 *059 -058 -080 058 “101 “058 *122 *058 “144 “058 +163 058 ‘181 -058 
— 10 064 +057 -088 057 “112 ‘057 +134 -057 “157 *057 “178 057 -198 -057 
_ a1 “066 -056 “091 056 “115 -056 “139 *056 *161 -056 +182 -056 +203 -056 
— 12 “069 -056 093 *056 "119 *056 “147 -056 “178 -056 202 -056 +223 056 
4 7 
= 2 Firing “O76 “054 “105 054 +136 054 -160 “054 183 *054 +206 054 +232 -054 
together. } 
6 F 
a 2 Firing “078 053 +107 *053 +140 -053 +164 -053 +187 053 +210 053 237 -053 
together. 
8 
aor 2 Firing -097 -050 +133 ‘050 “170 -050 +203 -050 229 | -050 +258 -050 +292 -050 
together. 
10 
= 2 Firing -107 -049 ‘141 -049 “75 -049 +208 -049 +242 -049 +268 -049 +303 -049 
together. 
12 
ee 2 Firing -090 “051 -126 ‘051 161 -051 -196 ‘O51 +222 “051 +248 -051 +286 “O51 
together. 


142 LLOYD’S REGISTER OF SHIPPING. 


For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula. 


3. Crank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1:33 times and the thickness not less than *56 times 
the diameter of the shaft as found by the foregoing formula, 
or, if these proportions are departed from, the webs are to be 
of equivalent strength. 


4, Crank Webs of Built Shafts.—(a) The dimensions 
of the crank webs of built shafts are not to be less than those 


given by the following formule :— 
h= “B25 x <0: 


t= /Uee 
h 


where h is the thickness of the web, measured parallel to 
the axis, in inches or millimetres, 


t is the thickness of metal around the eyeholes, 
measured radially, in inches or millimetres, 

d is the diameter required for the crank shaft, in 
inches or millimetres. 


(b) Crank webs are to be securely shrunk on the body 
pieces and crank pins or forced on by hydraulic pressure. 
If dowels are not fitted at the junction of the body pieces 
and webs, the yield point of the material of the webs is to be 
not less than 14 tons per square inch, and the shrinkage 
allowance is to be between 35 and ~}, of the diameter of 
the shaft. 


5. Intermediate Shafts.—The diameter of the inter- 
mediate shafts is not to be less than that given by the 
formule :— 

For engines having a maximum } 
pressure under 350 lbs. per | =o Af. B.H.P. 
square inch. Diameter of | “3 RR. 


intermediate shaft, in inches J (Table II.) 


For engines having a maximum 
pressure of 350 and under $s sew 
500 Ibs. per square inch. Dia- > = © ma BE ‘ 
meter of intermediate shaft, | 


in inches (Table III.) 


For engines having a maximum } 


pressure of 500 to 700 lbs. per | 3 7s —_ 
= G a/ BLP. 


square inch. Diameter of 


intermediate shaft, in inches } (Table 1V.) 
where B.H.P. = designed maximum brake horse 
; power, 
Section 3 
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R = revolutions of engines per minute 


C is a coefficient found from Tables II. or 

7 III., by interpolation from the values 
found for A, or from Table IV. by 
interpolation from the values found for 
A and the piston speeds. 


In using Tables I1., III. and IV. the appropriate value 
of A is found thus :— 


where [ID = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 
Where a fly wheel is not fitted, but where there are 


special balance weights at the crank webs, the value of A 
may be found from the formula :— 


Pitas 


an a id on 


where J) = diameter of cylinder, in inches, 
§S = length of stroke, in inches, 
r = radius of gyration of balance weights, in 
feet, 
Fe = revolutions of engines per minute, 


w = total weight of balance weights, in tons, 


Where a flywheel and special balance weights are 
fitted, the value of A may be found from the formula :— 


Ave D’? x S_ 
(624 x wr? + Wd) x R? 


6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7. Thrust Shafts—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1°05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the 
tube shaft is not to be less than 1°05 times that required for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1°075 times that required for the intermediate shaft. 
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9. Screw Shafts (Shafis carrying the screw pro- 
pellers).—(a) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 


Diameter of screw shaft, in inches or millimetres = a+k 


where d_ is the diameter required for the intermediate 
shafts, in inches or millimetres, 
P is the diameter of the propeller, in inches or 
millimetres, 
C = 144 when the shaft is fitted with a con- 
tinuous liner, or 
C = 100 when the shaft is not fitted with a 
continuous liner. 
(6) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1°05 times d. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of 
the bushes, is not to be less than that given by the 
following formule ;— 

$= 2 + 9°25 + — d+ 235 
32 rs 32 
where t is the thickness of the liner, in inches, 
t,, is the thickness of the liner, in millimetres, 
d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 


(b) The thickness of a continuous liner between the 
bushes is not to be less than 3t or 4t,,. 


(c) Continuous liners should be cast in one piece, or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 


(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners. 


(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 

(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 

Diameter of coupling bolts, ea a: ee 

in inches or millimetres... a Ve 
where d is the diameter required for the intermediate shafts, 
in inches or millimetres, 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
inches or millimetres, 

(0) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less 
than *25 of the diameter required for the intermediate 
shaft. 

(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than ‘125 
times the diameter of the shaft adjacent to the flange. 

(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


13. Bronze Propellers——Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 
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TABLE Il FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


MAXIMUM PRESSURE UNDER $50 LBS. PER SQ. INCH. 


4 GyYcLE 2 CYCLE : VALUES OF COEFFICIENT C WHERE 
SincLE Acting | SINGLE ACTING + 
ENGINES. ENGINES. 
NO FLY WHEEL 
== ea A=-0015 A= 0025 A= :005 A='010 A=°015 OR 
NUMBER OF NUMBER OF BALANCE WEIGHTS. 
CYLINDERS. CYLINDERS. 
lord 1 "4696 4-48 5-02 5-92 pale nt 
8 ord 2 4-17 4:20 , 4-25 4:38 4:55 5-96 
5 or 6 3 4-15 4-17 4-20 4-26 4:35 4-90 
7or8 4 4-10 4-13 4-16 4-24 4-32 4:77 
9 or10 5 4-07 4-07 4-09 4-14 4-18 4-34 
11 or 12 6 ; 4-06 4-06 4-06 4-08 4-10 4-18 
= 7 4-05 4-05 4-05 4-06 4-06 4-09 
— 8 4-04 4-04 4-04 4-04 4-04 4-04 
_ 9 4-03 4-03 4-03 4-03 4-03 4-03 
—_— 10 4-03 4-03 4-03 4-03 4-03 4-03 
_ 11 4-02 4-02 4-02 4-02 4-02 4-02 
— 12 4-02 4-02 4-02 4-02 4-02 4-02 
4 
on 2 Firing 4-13 4-20 4-38 4-67 4-87 5-85 
together. 
6 . 
= 2 Firing 4-12 4-19 - 482 4-50 4-63 5-13 
together. 
8 . : 
= 2 Firing 4-10 4-15 4-24 4-36 4-43 4-70 
} together. 
10 
= 2 Firing 4-07 4-10 4-15 4-22 4-27 4-39 
together. 
12 S 
rE 2 Firing 4-04 4-05 4-08 4-11 4-12 4-16 
| together. 
| ] 
Section 3 
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TABLE III. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


MAXIMUM PRESSURE 350 AND UNDER 500 LBS. PER SQ. INCH. 


4 CrYcLE 2 CYcLE VALUES OF COEFFICIENT © WHERE 
SincLE Actine (Since AcTING 4 
ENGINES. ENGINES. 

— —— aes & ee whe 5 : 4 NO FLY WHEEL OR 
NUMBER OF NUMBER OF A = 0015 A -a 0025 A he 005 A = 010 A = O15 BALANCE WEIGHTS. 
CYLINDERS. CYLINDERS. 

lor2 1 4:33 4:59 5:23 6-31 _ — 
Bord 2 4:19 4:24 4-34 4-59 4-83 6-67 
5 or 6 3 4-16 4-18 4-22 4-32 4-42 5-08 
7or8 aa 4-10 4-14 4-18 4-30 4-40 4-90 
9 or 10 5 4-07 4-08 4-11 4:17 4-21 4-42 
11 or 12 6 4-06 4-06 4-08 4-11 4-13 4:23 

_ 7 4-05 4-05 4-06 4-08 4/10 4-16 

a 8 4-04 4-04 4-04 4-04 4-04 4-06 

_ 9 4-03 4-03 4-03 4-03 4-03 4-03 

—_ 10 4-03 4-03 4:03 4-03 4-03 4-03 

— ale | 4-02 4-02 4-02 4-02 4-02 4-02 

-- 12 4-02 4-02 4-02 4-02 4-02 4-02 

4 . 
= 2 Firing 4-19 4:29 4:59 5-00 5-26 6-55 
together. 
6 
= 2 Firing 4-18 4-23 4-41 4:66 4-81 5-41 
together. 
8 
— 2 Firing 4-12 4-18 4-28 4-43 4-51 4-80 
together. 
10 
— 2 Firing 4-10 4-12 4-18 4:27 4-31 4-43 
together. 
12 | 

— 2 Firing 4-05 4-07 4-10 4-14 4-15 4-20 

together. 
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TABLE IV. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


MAXIMUM PRESSURE 500 TO 700 LBS. PER SQ. INCH. 


2 Crcie SinctE Actinec EncineEs. 4 CrciE Sincte Actinc ENGINES. 
NUMBER See Values of Nance kin Piston Speeds NUMBER pleas Values of eae Seen Piston Speeds 
or 
pxLTNDmEe. As aad tains | 850 f 1000 aueee SAO AER: fe pa 850 1000 re. 
0015 4-45 4-41 4-39 4:37 
LorQ 0025 4-75 4-70 4-64 4:58 epcc Beare ie ee oi oa . 
sea ae sie os ae 2, -0025 4-66 4-59 4-50 4-45 
eae 4 005 5-16 4-95 4-78 4-64 
00; oe Yet 4:18 010 5-72 5:84 5-05 4-81 
-0025 4-87 4-38 4-29 4-26 
005 470 4-55 4-49 4-40 
ge “ee nee ee ne 0015 4-97 4-26 4-23 4-21 
or iad ae a EP TB ET 6 0025 4-42 4-38 4-83 4-27 
- . Kes a Se 005 4:77 461 4-48 4°38 
00 ‘ id si! ok 010 5-10 4-83 4-61 4-48 
005 4-38 431 4-25 4-21 
010 461 4-47 4-33 4-26 
ae fie ia es Lae “0015 4-20 4-18 4-16 414 
oe eo ae a a 0025 4-30 4-26 4-22 4-19 
ae ch 4-09 ve ah 6 rie aes bie i ts Fi 
nae ae is es 07 -010 4-75 4-53 4-38 4-28 
010 4-28 4-21 ie vi mc Mn BR bk ro i re 
015 433 | 424 4-16 4-11 Balance Weight} 5°27 sate 2 & ss 
No Fly Wheel ojr 
4-47 4-32 4-21 4-18 
Scustrwanie! $47 | 482 _|_43) _|_408 _ -0015 4:17 4-14 4:13 4-12 
bac ated ne yi : is oe 0025 4-24 4-21 4-18 4-16 
be Ny Waste Ta a6 oe pete: re > 005 4-36 4-30 4-23 419 
Pennant Ac tnt ol) 5529 ha ERA FY 5 th RR (os -010 4-53 4°36 4-28 4-21 
All Values in. a 
SMqnecor | 4°05 4-05 4-05 4-05 SE are aioe 4-40 4-30 4-22 
Balance Weights. Balance Welghtis, i 4-87 4-52 4-34 4-24 
fer 4-08 4-08 4-08 4-03 0015 413 4-11 4-10 4-08 
10 E 4-038 4-08 4-03 4-03 0025 418 415 4-12 4-10 
TT ue 4-02 4-02 4-02 4-02 8 *005 4:27 4-21 4-16 4-13 
12 mi 4-02 4-02 4-02 4-02 010 4:37 4:25 4-19 4-14 
. 0015 4-87 4-78 4-70 4-63 i Pec Ne ag viaks +20 rie 
2 Firing 0025 5°35 5-18 5-02 4-87 Balance Weights.) 4°58 ais — — 
Pesiae. 005 6-16 5-77 5-45 ee | | 
0015 4-43 4:37 4-30 4-26 se £10 sabe oh i tad 
6 0025 4-66 454 4-46 4-36 ice “ae “ie aa rita 
acme. |. 1008 5-06 4-79 4-61 4-48 9 006 420 an a sins 
010 5-41 5-02 4-74 4-55 se ie ne me i 
0015 4-24 4-20 4-17 4-15 ky wos Leta 7 
-0025 4-32 4:27 4-22 4-18 Balanceweignts.| 4°87 = sib oo 
8 005 4-58 438 | 4:27 4-21 
smemuees 010 4-70 448 | 4-82 4-24 0015 t0-015| 4-18 4-09 4-06 4-06 
O15 478 4-50 4-34 4-25 10 
Balance Welgntls. | 4°99 460 4:39 4-27 Po wiy Wheeler} 4.92 | 414 | 4-10 4-06 
“0015 4-12 4-09 4-08 4-07 
0025 4:16 413 4:10 4-08 : 
10 005 | 4-24 4-18 4-18 4-08 ‘noluding ¢ Z = ss 
ariing | 010 «| 4:82 4-21 4-15 4-10 ah | Meee | | 0 ADT oyl. 1 SRE es 
015 4-35 4-22 416 4-10 ae; | 
me uene | 442 | 4-25 4-17 4-12 | —| mas 
0915 %0-005) 406 | 405 4-04 4-03 | 
12 010, -015) | 12 » | 3B | (406 405 | 4:05 
sogether. | Wheel or Bal 411 4-06 4-05 4-04 
ance Weights. | 
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DOUBLE ACTING ENGINES. 
RULES FOR DETERMINING S1zEs oF SHarTs. 

Section 4. 1.—(a) Thecrank, intermediate and other 
Shafts, if of ordinary mild steel having a tensile breaking 
strength of 28-32 tons per square inch, are to be of not 
less diameters than those given by the following formule. 
The formule do not, however, take into consideration the 
possibility of severe torsional vibration stresses arising in the 
shafting and where the circumstances are such as to indicate 
that critical speeds will occur within the range of working 
speeds, the sizes of shafting are to be specially submitted for 
the consideration of the Committee. 


(6) Where shafts are proposed to be made of special high 
tensile steel, their sizes should be submitted for consideration. 
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2. Crank Shafts.—Where the designed maximum 


and mean 


indicated pressures are 500 and 100 Ibs. per 


square inch respectively, the diameter of the crankshaft 
of the main engines is not to be less than that given by 
the following formula :— 


Diame 


shaft, in inches 
or millimetres 


ter of crank 


aig 5, 
fy 


where [) = diameter of cylinder, in inches or millimetres, 
S$ = length of stroke, in inches or millimetres, 
L. = span of bearings adjacent to a crank, measured 


from inner edge to inner edge, in inches or 
millimetres. 


A and B are coefficients found from Table V. 


TABLE V. FOR CRANK SHAFTS OF DOUBLE ACTING ENGINES. 


500 LBs. PER SQ. INCH MAXIMUM PRESSURE AND 100 LBS. PER SQ. INCH MEAN INDICATED PRESSURE (TOP AND BOTTOM), 


2 CrcLeE DovsLe ActTinc Encings. 4 CyrcoLe DovsLe Actinc EnainEs. 
et ARR seaeeens VALUES OF COEFFICIENTS. ——— ARR. erste visncaee VALUES OF COEFFICIENTS. 
ce) 
CYLINDERS. CRANKS. A B CYLINDERS. CRANES. BS eeie A B 
1 ea 063 044 1 ze a 063 044 
2 “104 -038 
2 = =e +104 +038 

3 Feed ‘076 042 
3 = = 094 039 

4 = 116 037 
4 ~+- +159 034 4 —- — “159 034 

5 *127 “036 
- * 4 6 sh No er ras 127 087 

6 A 141 035 

6 *152 034 
fs 8 ~L vir apres 200 032 

7 a -149 034 

8 +189 032 
ae 6 AL | Mie ene 185 082 

9 | MK 196 032 

6 | +167 -033 
as 8 oa cree eee “BOB 028 

8 | oe 324 028 
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Where the designed maximum and mean indicated 
pressures are other than 500 and 100 Ibs. per square inch 
respectively, or where special arrangements of cranks and 
firing orders are adopted, also where balance weights are 
fitted to the crank webs and only light flywheels are fitted, 
the sizes of the shafting will be specially considered. 

For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula. 


3. Crank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1°33 times and the thickness not less than °56 times 
the diameter of the shaft as found by the foregoing 
formula, or, if these proportions are departed from, the 
webs are to be of equivalent strength. 


4. Crank Webs of Built Shafts —(a) The dimensions 
of the crank webs of built shafts are not to be less than those 
given by the following formule :— 


b= 625 xd 


t vA "12 x @ 
bi 


where h is the thickness of the web, measured parallel to the 
axis, in inches or millimetres, 


t is the thickness of metal around the eyeholes, 
measured radially, in inches or millimetres, 


d is the diameter required for the crank shaft, in 
inches or millimetres. 


(b) Crank webs are to be securely shrunk on the body 
pieces and crank pins, or forced on by hydraulic pressure. If 
dowels are not fitted at the junction of the body pieces and 
webs, the yield point of the material of the webs is to te not 
less than 14 tons per square inch, and the shrinkage allowance 
is to be between x}, and ;}, of the diameter of the shaft. 
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5. Intermediate Shafts.—Where the designed maxi- 
mum pressure does not exceed 500 lbs. per square inch, the 
diameter of the intermediate shaft is to be not less than that 
given by the formula :— 


Diameter of intermediate shaft, | _ re pag Hats 
(= D.FLF 


in inches R 
Where B.H.P. =Designed maximum brake horse power, 


R=Revolutions of engines per minute, 

C is a coefficient found from Table VI. by 
interpolation from the values found for A and the piston 
speeds. 


In using Table VI. the appropriate value of A is found 
thus :— 
—a Eee 
A= W x d? x R? 
where [DD = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
d = diameter of fly wheel, in feet. 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 


Where a fly wheel is not fitted, but where there are 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 

ite Sk ec 
A= 624x wx Pr x R? 


where D = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
r = radius of gyration of balance weights, in feet, 
R = revolutions of engines per minute, 
w = total weight of balance weights, in tons. 


ll 


Where a fly wheel and special balance weights are fitted, 
the value of AQ may be found from the formula :— 


at De 
(6-24 x wr? + Wd?) x R? 
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TABLE VI. FOR INTERMEDIATE SHAFTS OF DOUBLE ACTING ENGINES. 


500 LBS. PER SQ. INCH MAXIMUM PRESSURE. 


2 CrctE DousLe ActTinG ENGINES. 4 CycLE DovusLe AcTING ENGINES. 
| VALUES OF COEFFICIENT ‘ FOR THE FOLLOWING | Vicia OF COEFFICIENT GC FOR THE FOLLOWING 
NUMBER barges PISTON SPEEDS IN FEET PER MINUTE. || NUMBER peerage PISTON SPEEDS IN FEET PER MINUTE. 
OF Sa a a ee OF ——— 
| A. ; : 
= acto | ace aun 850 1000 Sei ose “a - isn ea 850 1000 ‘anal 
1 0015 4-48 4-47 4-46 4-44 : y 
0025 4-82 4-79 4-75 471 1 es bic mes aoe bees 
ae Ee -0025 5-01 4-96 4-91 4:85 
0015 4:21 4:20 4-19 4-18 
2 -0025 4-35 4-31 4-28 4-26 
Cranks at 005 4-68 4-58 450 4-43 pat : -0015 4-54 4-52 4-47 4-44 
a 010 Bld 4-92 474 459 90°. 0025 4-89 481 4-78 4-64 
2 OO1S 4-69 4-65 4-61 4-57 Z 4 a 
Cranks at rp “0015 4°97 4-91 4°85 2 
180° *0025 5-14 5-06 4-95 4°86 
- pe ge -0025 Beb4 5-41 5:27 515 
0015 4-11 4-11 4-10 4-09 > 
-0025 4°17 4-16 4-14 418 
3 010 4-50 4.37 4.98 4-99 3 0025 4-86 4-75 4-65 4-56 
015 4-62 4-47 4-32 4-25 005 545 5:20 4-98 4-80 
mse cereectt ...o7LD 4-70 4-47 4-31 |- -|— 
-O015 4-20 4-18 4°16 415 “0015 4-69 4-61 4:53 4-47 
0025 4:30 4:26 4-29 4-19 4 0025 5-11 4-89 4-74 4-62 
4 005 4-53 Anan 4-31 4-25 005 5-65 5-24 5-03 4-81 
-010 4:78 4:56 4-40 4-30 : 
O15 4-91 4-68 4-47 4-32 ai bige ane pe ie 
No Fly Wheel or : 0 oy : z + 
5:35 4:84 4-55 4-38 
a Weignts | a). Pe iss ical 0025 418 4-10 4-09 4-07 
0015 to -0025| 4-05 4-04 4-04 4-04 o -005 4:18 4-14 4-11 4-08 
5 -005 to -O15 4-10 4-07 4-06 4-05 suanieaneons -010 4:23 4°17 4°12 4-09 
he el ara 4-16 4-10 4:07 4-06 015 4-26 4-18 4-13 4-10 
_ - = = ee - = No Fly Wheel or} 4-34 4-21 4-14 4-11 
0015 to -0025 4-06 4-05 4-04 4-04. eee ree 
6 -005 to -015 4-12 4-09 4-07 4-05 mal Fie 
ee waccat|  2as 4-11 4-08 4-06 +0015 4-15 4-13 4-10 4-08 
Ta (7 el a ois = -0025 4-20 4-16 4-13 4-10 
Oo ale ee ligl ne 4-04 4-04 4-04 8 005 4-28 4-20 4-15 412 
Balance Weights. 2 \Cyiinder r 
=| Bi Ge, -010 4°35 4-23 417 4-18 
$5 4-03 4-03 4-03 4-03 +015 4-38 4-24 4-18 4-13 
‘ 4-02 4-02 4-02 4-02 Beiauce Weignis}| "4° he py i 
0015 4-19 4:17 4-15 4-13 
0025 4:27 4:23 4-19 4-16 6 -0015 4-92 4-78 4-65 4-53 
6 
-005 4-45 4-31 4-24 4:19 : 
aw eae 
“015 “68 “46 ; “22 = -0025 5-31 5-06 4-84 4-67 
Fire together. 
Docewemnen. 4°91 4-54 4-85 4-25 ea 
-0015 4-32 4-26 4-21 4-18 
8 -0025 4°47 4-34 4-26 4-21 8 -0015 5:07 4-84 4°67 4-53 
-005 4-64 4-46 4-31 4-23 a 
OMe olay te | P= 
. : . . : - -0025 5:89 5-07 4:80 4-62 
Fire together. 
No Fly Whealer}/ 5.08 4-62 4-40 4-28 B 
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6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7. Thrust Shafts—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 
1:05 times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the 
tube shaft is not to be less than 1°05 times that requited for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1:075 times that required for the intermediate shaft. 


9. Screw Shafts (Shafts carrying the screw pro- 
pellers).— (a) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 


Diameter of screw shaft, in inches or millimetres=d + E 


where dis the diameter required for the intermediate 
shafts, in inches or millimetres, 


P is the diameter of the propeller, in inches or 
millimetres, 
C = 144 when the shaft is fitted with a con- 
tinuous liner, or 
C = 100 when the shaft is not fitted with a 
continuous liner. 
(b) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1°05 times d. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of 
the bushes, is not to be less than that given by the 
following formule :— 


nat 925 


4 a + 289 
32 eee 
where t is the thickness of the liner, in inches, 

t,, is the thickness of the liner, in millimetres, 


dis the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 


(b) The thickness of a continuous liner between the 
bushes is not to be less than #t or jt... 


(c) Continuous liners should be cast in one piece, or if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 
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(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners. 


(e) If the liner does not fit tightly between the bearings in 
the stern tube, the space between the shaft and the liner is 
to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 


(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 


Diameter of coupling bolts, | __ d* 
in inches or millimetres... f 35 xnxr 


where d is the diameter required for the intermediate shafts, 
in inches or millimetres, 
n is the number of bolts in the coupling, 
r isthe radius of the pitch circle of the bolts, in 
inches or millimetres. 

(b) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The 
thickness of the screw shaft coupling flange is not to be less 
than ‘25 of the diameter required for the intermediate 
shaft. 


(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than. *125 
times the diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


13. Bronze Propellers.—Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


GENERAL REQUIREMENTS FOR SINGLE AND 
DOUBLE ACTING ENGINES. 


Section 5. 1. Where the cylinder liners are made 
of hard close grained cast iron of plain cylindrical form, 
accurately turned on the outside as well as bored on the 
inside so that their soundness can be ascertained by 
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inspection, and their thickness at the upper part is not 
less than igth of the diameter of the cylinder, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 


2. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons, are to be tested 
by hydraulic pressure to 30 lbs. per square inch, and are to 
be perfectly tight at that pressure. 


3. The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if 
the exhaust is led overboard near the water-line, means are 
to be provided to prevent water from being syphoned back 
to the engine. 


4, The cylinders are to be fitted with safety valves 
loaded to not more than 40 per cent above the designed 
maximum pressure in the cylinders and discharging where 
no damage can occur. 


5. The air compressors and their coolers are to be 
so made as to be easy of access for overhaul and adjustment 
and each compressor is to be fitted with a safety valve 
adjusted to the maximum working pressure. 


6. Where the fuel is injected into the cylinders by air 
pressure, one main air compressor should be provided for 
each main engine. 


In single screw vessels, an auxiliary air compressor 
is to be provided of sufficient capacity to enable the 
engines to be kept at work at not less than two-thirds 
of the normal sea power. 


In twin screw vessels where two sets of compressors 
are fitted, the auxiliary compressor is to be of sufficient 
capacity to enable one main engine to be kept at work at 
not less than two-thirds of its normal sea power. If in 
such engines each main compressor is sufficiently large to 
supply both engines, a smaller auxiliary compressor will be 
sufficient. 


7. A small auxiliary compressor, which does not 
require compressed air for starting up, is to be fitted for first 
charging the air receivers. 

8. At least one high pressure air receiver is to be 
arranged with connections to enable it to be used for fuel 
injection, in case the working receiver of either main engine 
is out of use from any cause. 

9. Where only one scavenging blower is fitted, 


alternative or duplicate means for driving the blower are to 
be provided ready for use. 


10. Where sea water is used for cooling the main 
and/or auxiliary engine cylinders, the water circulating pump 
sea suctions, both main and auxiliary, are to be provided 
with efficient strainers which can be cleared inside the 
vessel, 


11. In all vessels an additional water circulating pump 
is to be fitted and connected ready for immediate use. 

Not less than two sea suctions are to be provided for the 
pumps supplying circulating water for the main engines, 
fresh water coolers and oil coolers, one suction for the main 
pump and one for the stand-by pump. 

These suctions are to be low suctions, and one of them 
may be the ballast pump sea suction. 


12. In ocean-going vessels fitted with engines over 350 
BHP in which the lubricating oil is circulated under pressure, 
two lubricating oil pumps are to be fitted and connected 
ready for immediate use, each pump being of sufficient 
capacity for normal power. Where an oil cooler is fitted, 
the supply of cooling water may be taken from the main 
engine cooling water system, or alternatively the water is to 


_ be supplied by two pumps each of adequate capacity for 


normal power. One of these pumps may be a ballast or 
general service pump. 


AIR RECEIVERS AND PIPES. 
Section 6. 1. Compressed air receivers for 
starting air are to be supplied of sufficient capacity to 
permit of twelve consecutive startings of each main engine 
without replenishment. 


2. Cylindrical receivers for containing air under high 
pressure, used either for starting or for the injection of fuel 
in oil engines, may be made either of seamless steel or of 
welded, or riveted, steel plates. 


3. Welded Receivers.—Receivers of fusion or forge 
welded construction are to comply with the Rules for Welded 
Pressure Vessels. 


4. Quality of Material—If made of riveted steel 
plates, the ordinary rules regarding steel material for boilers 
apply. 

5. In the case of seamless receivers, the rules for 
material will be the same as for boiler shells, but the 
permissible extension may be 2 per cent less than that 
required with boiler plates. 


6. Tensile and Bend Tests are to be made from the 
material of each receiver. Where they are welded or 
riveted, the tests may be made, and the thicknesses verified, 
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before the plates are bent into cylindrical form. In the 
cases of seamless receivers, the thicknesses are to be verified 
by the Surveyor before the ends are closed in, and at this 
time the Surveyor is to select and mark the test pieces 
required from either of the open ends of the tube. The 
test pieces are to be annealed before test, so as to properly 
represent the finished material. 

7. The permissible working pressure for seamless 
receivers is to be determined by the following formule :— 


_CxSxt-4 
wpe 2 


for thicknesses of § inch and above. 
wp = Cx Sx ¢=*) 
D 


for thicknesses below $ inch. 
where WP is the working pressure in lbs. per square inch, 
S is the minimum tensile strength of the steel 
shell plates in tons per square inch, 
t is the thickness of the shell plates in 32nds of 
an inch, 
D _ is the internal diameter in inches, 
C =38°5 for receivers of thickness £ inch and above, 
C=34°5 for receivers of thickness below 3 inch. 

8. (a) The permissible working pressure for receivers 
made of riveted steel plates is to be determined by the 
" rules regulating the working pressure of boilers ; where end 
plates are dished outwards to partial spherical form and not 
fitted with stays the following formula is to be used :— 


_18x $x 
WP = B 


where (WP is the working pressure in Ibs. per square inch, 
t is the thickness in 32nds of an inch, 

RR is the inner radius of curvature of the end, in 
inches, which is not to exceed the diameter 
of the-shell, 

S is the minimum tensile strength of plates, in 
tons per square inch. 

The inside radius of curvature at the flange connecting 
the end to the cylindrical shell is not to be less than four 
times the thickness of the end plate and in no case less than 
2°5 inches. 

(b) Where the end has a manhole in it, s45 inch is to be 
added to the thickness of the plate. 

If the plate at the manhole is stiffened by flanging, 
the total depth of the flange from the outer surface, in 
inches, is to be at least 


= WA b Due, 
’ where t is the thickness of plate, in inches, 
w is the minor axis of the hole, in inches. 
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9. Each seamless receiver is to be carefully annealed 
after manufacture, and before the hydraulic test. 


10, Each seamless receiver is to be subjected to a 
hydraulic test of twice the working pressure, which it shall 
withstand without permanent set. 


11. Each receiver made of riveted steel plates for 
pressures up to 300 lbs. per 84. inch is to be tested by hydraulic 
pressure to 1} times the working pressure, plus 50 lbs. per 
sq. inch. Where higher working pressures are used, the test 
pressure need not be more than 200 Ibs. per sq. inch above 
the working pressure. 


12, All receivers above six inches internal diameter 
are to be so made that the internal surfaces may be examined, 
and, wherever practicable, the openings for this purpose 
are to be sufficiently large for access. Means are to be 
provided for cleaning the inner surfaces by steam, or 
otherwise. 


13. Each receiver which can be isolated from a safety 
valve is to be provided with a suitable fusible plug to 
discharge the contents in case of fire. 


14. Each receiver is to be fitted with a drain arrange- 
ment at its lowest part, permitting oil and condensed water 
to be blown out. 


15. Oil or air pipes subjected to high pressure are to 
comply with the requirements for steam pipes, Section 18, 
clauses 7 and 16 (Rules for Engines and Boilers of 
Steam Vessels). 


Where solid drawn steel pipes are used and the materia 
complies with the requirements of Section 16 of the Rules 
for Quality and Testing of Materials, the working 
pressure may be determined from the following formula: — 


WP = Os 114 


where WP is the working pressure in Ibs. per square inch 
to which the pipes will be subjected, 
D is the internal diameter of the pipes, in 
inches, 


t isthe thickness of the pipes, in 100ths of an inch. 


Pipes which are subjected to a working pressure up to 
1,000 lbs. per square inch are to be tested hydraulically to at 
least twice the working pressure to which they will be 
subjected, and those subjected to a higher working pressure 
than 1,000 lbs. per square inch to an hydraulic test of at least 
1,000 lbs. per square inch above their working pressure. 
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PUMPING ARRANGEMENTS. 


Section '7. 1. The pumping arrangements are to be 
the same as would be required for steam vessels of similar 
size and power. 

Where a bilge suction from the main water circulating 
pump is not fitted, an independent power pump direct bilge 
suction is to be fitted additional to the direct bilge suction 
required by Section 4, clause 5 (d) of the Rules for Engines 
and Boilers. 

2. One bilge pump worked from the main engines will 
be sufficient, where the brake horse power does not exceed 350, 
provided that the independent power pump required by 
Section 4, clause 4 of the Rules for Engines and Boilers be 
fitted. 

3. Where the cooling water discharge from various parts 
of the engines is led to the bilges, special arrangements are 
to be made to deal with this water, in addition to the ordinary 
bilge pumping arrangements. 


MISCELLANEOUS. 

Section 8. 1. All oil fuel pipes, tanks and their 
fittings are to comply with the requirements of Section 20 
(Rules for Steel Ships). 

2. Special attention is to be given to the ventilation 
of the engine room. 

3. If the auxiliaries are worked by electricity, the cables, 
motors, control gear and electrical spares in connection with 
them are to be in accordance with the Rules for Electrical 
Equipment. 

4. All pipes conveying fuel oil are, as far as possible, 
to be made of steel or iron. 


SPARE GEAR. 


Section 9. In vessels engaged on ocean going 
service, the articles mentioned in the following list (so far 
as they are applicable) will be required to be carried, viz. :— 

*For a single screw ship a propeller, or two blades 
with studs and nuts for one blade. The propeller 
or blades may be of cast iron, except for ships 
having the notation “Strengthened for Navigation 
in Ice.” 


For Main Engines. 

*1 cylinder cover of each design used, complete with 
all valves, valve casings, springs and other fittings 
and, in addition, one complete set of valves for one 
cylinder, with their casings, springs and other 
fittings. 


Fuel needle valves for half the number of cylinders 
of each engine. 

*1 piston complete, with all piston rings, studs and 
nuts. 

1 set of piston rings for one piston. 

*1 complete cylinder liner. 

Telescopic cooling pipes for one piston. 

*1 set of wheels for the cam shaft drive of one engine 
or six separate links with pins and rollers where 
chain drive is used for cam shaft or scavenge 
blower. 

1 set of studs and nuts for one cylinder cover of each 
design used. 

1 set of rubber rings for liner joints. 

2 cross head bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 

1 complete crank pin bearing. 

1 set of top end bearings. 

1 set of packings for one piston rod for Double 
Acting Engines. 

*1 piston rod for Double Acting Engines. 

2 crank pin bearing bolts and nuts of each size used. 

2 main bearing bolts and nuts. 

1 set of pads of each hand for one face of Michell 
Thrust Block. 

1 set of coupling bolts of each size used. 


For Main Engine Air Compressors and Pumps. 

1 set of piston rings for one piston of each size used 
in the air compressor. 

1 half set of suction and delivery valves for each size 
used in the air compressor. 

Not less than 10 per cent. of suction and delivery 
valves for the scavenge air pump where lift valves 
are used. 

1 impeller, impeller shaft and bearings where 
scavenge blowers are used. Where more than 
one scavenge blower is fitted, and one of these is 
additional to the required capacity of blower or 
blowers, under full working conditions, no spare 
parts need be supplied provided the additional 
blower is arranged to be easily substituted for the 
working blowers. 

1 set of bilge pump valves and seats. 

1 additional fuel pump or all working parts for one 
fuel pump. 


* Not required for vessels engaged on short voyages. 
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For each size of Auxiliary Heavy Oil Engine. 


1 complete set of valves for one cylinder, with their 
springs and other fittings. 

Fuel needle valves for half the number of cylinders. 

1 set of piston rings for one piston. 

1 set of studs and nuts for one cylinder cover. 

2 crosshead bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 

2 crank pin bearing bolts and nuts of each size used. 

1 complete crank pin bearing. 

1 complete top end bearing. 

2 main bearing bolts and nuts. 

1 set of piston rings for one piston of each size used 
in the air compressor. 

1 half set of suction and delivery valves for each 
size used in the air compressor. 

1 additional fuel pump or all working parts for one 
fuel pump. - 


For Auxiliary Air Compressors. 
1 set of piston rings for one piston of each size used. 


"1 half set of suction and delivery valves of each size 
used. 


71, FENCHURCH STREET, Lonpon, £.C.3. 
13th April, 1939. 


Section 10 
HEAVY OIL 


For Auxiliary Pumps. 
1 set of valves of each size used for the liquid end of 
each pump. 


For Donkey Boilers used for essential services at sea. 
1 set of valves for the water end of the feed pump. 
1 valve lid for feed check. 
6. tube stoppers. 


1 set of oil fuel burner nozzles complete with atom isers, 
etc., for one boiler. 


General. 

A quantity of assorted studs, bolts and nuts. 

Steel bars and plates of various sizes. 

A length of pipe of each size used, for the fuel delivery 
and injection air pipes to the main and auxiliary 
power cylinders, and the air delivery from the main 
and auxiliary compressors to the receivers, with 
unions and flanges suitable for each. 


PERIODICAL SURVEYS. 
Section 10. The periodical surveys of the machinery 
are detailed on page 27 under “Petrol, Paraffin, and 
Heavy Oil Engines.” 


By order of the Committee, 
MALCOLM K. SCOTT, 
Secretary. 
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RULES FOR ELECTRIC PROPELLING MACHINERY. 


(For Tables, see pages 202-213). 


GENERAL. 

Section 1. In vessels propelled by electrical 
machinery, either wholly or partly by this means, the Rules 
with regard to machinery are the same as those relating to 
steam engines so far as regards the testing of material used 
in their construction and fitting of sea connections, suction 
and discharge pipes, shafting, stern tubes and propellers. 

The following rules are also to be observed. ‘These 
relate to the electric propulsion equipment, with such 
references to the mechanical equipment as are required for 
the successful operation of the combined system. Such 
requirements are additional to those detailed in the appro- 
priate sections of the Rules. 


CONSTRUCTION. 

Section 2. 1. In vessels built under special survey 
and fitted with electric propelling machinery, the whole of 
the electrical machinery, including switch gear, control gear, 
cables, main and auxiliary generators, motors and exciters, 
are to be constructed under special survey. 

Any alterations and additions to the installation which 
are made are to be carried out under the inspection, and to 
the satisfaction, of the Surveyors. 

2. In the cases of electric propelling machinery or 
engines being built under special survey, the distinguishing 
mark > will be noted in red, thus :—>LMC or NE. 

3. In order to facilitate the inspection, the plans of the 
machinery, control gear, cables and electric circuits are to be 
submitted for approval. 

4. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under full power working 
conditions has been satisfactorily carried out. Any defects 
are to be pointed out as early as possible. 

5. Any novelty in the construction, operation or appli- 
cation of the machinery is to be reported to the Committee 
and submitted for approval. 

STEAM ENGINES FOR PROPULSION 
GENERATORS. 

Section 3. 1. Governing.—An efficient governor 
is to be incorporated, which is to be arranged so that when 
operating at rated speed and the rated load is thrown off, the 


maximum variation in speed is not to be sufficient to bring 
the emergency governor into operation, and the permanent 
variation is not to exceed four per cent of the rated speed. 

Nore :—Exhaust steam turbines working in conjunction 
with reciprocating engines require an emergency overspeed 
governor only. 


2. Speed Control—When the propeller speed is 
arranged to be varied by controlling the engine speed the 
control is to be arranged to permit increments and decrements 
of speed not exceeding one per cent of maximum speed 
between 50 per cent and 100 per cent of maximum rated 
speed. 


3. Maximum Speed.—The engines are to be capable of 
withstanding for five minutes without injury a speed of 
15 per cent in excess of the maximum rated speed. 


4. Emergency Governor.—An emergency overspeed 
governor, independent of the main governor, is to be 
arranged to trip the throttle valve when the speed exceeds 
the rated maximum running speed by not less than 10 nor 
more than 15 per cent. It is also to be arranged for hand 
tripping. 

5. Mixed Pressure Turbines.—If, in the case of a 
turbine, exhaust steam can be admitted to the lower stages, 
an automatic shut-off controlled by the governor and 
emergency trip is also to be provided. 


6. Bled Steam.—When provision is made for bleeding 
steam from the intermediate stages of a turbine, non-return 
valves, or positive shut off valves operated by the emergency 
governor, are to be fitted. 


7. Torque Limiting.—In cases where the arrangements 
permit a propelling motor to be connected to generating 
plant having a continuous capacity higher than the motor 
rating, means are to be provided to limit the continuous 
input to the motor to approximately five per cent above the 
torque for which the shaft is approved. 


8. Lubricating Oil.—Steam turbine driven sets are to 
be provided with a suitable emergency supply of lubricating 
oil as required by Section 9 of the Rules for Steam 
Engines, to maintain lubrication until the unloaded turbine 
comes to rest from its maximum rated running speed. 


Sections 1-3 
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9. Mechanical Balance.—The engines and generators 
are to be so constructed, erected and supported that when 
running at any and every working speed all revolving and 
reciprocating parts are well balanced so as not to give rise 
to any appreciable vibration. 


OIL ENGINES FOR PROPULSION GENERATORS. 


Section 4. 1. Governing.—An efficient governor 
capable of rapidly shutting off the flow of oil fuel is to be 
provided. It is to keep the engine speed within seven per 
cent momentarily and three and a-half per cent permanently 
at full speed when full load is removed. 


¥, Critical Speed.—When coupled to the generator 
or generators the combined set must not run within the 
vicinity of a critical at any designed running speed. 


3. Rating.—The engine is to be capable, for periods 
of one hour, of developing @ load 10 per cent above its 
rated output within the limits of variation in speed defined 
in clause 1 without undue heating of the engine or other 
mechanical trouble. The rated output in B-H.P. (unless 
otherwise approved) is to be the load required to drive the 
generators and all direct coupled auxiliaries at their 
continuous maximum rating for a period of 12 hours when 
working with a barometric pressure of 30 inches of mercury 
and a surrounding air temperature of 62° F. (16°7° C.). 


GENERAL REQUIREMENTS OF ELECTRIC 
PROPULSION MACHINES. 


Section 5. 1. Insulation.—(a) All windings are to 
be insulated and treated to resist moisture, sea air and oil 
yapour. 

(b) All windings are to be insulated from the frame 
with mica or micanite. Where it is desired to use other 
types of insulation, particulars regarding the behaviour, 
properties and life of the materials are to be submitted for 


consideration. 


9. Terminals.—The terminals are to be so secured and 
spaced or shielded that they cannot be accidentally earthed, 
short circuited or touched. Cable conductors are to be 
furnished with appropriate sweating sockets. 


3. Coolers.—If water coolers are employed they are to 
be arranged so as to prevent leakage or condensation from 
cooler tubes from entering the machines. 


4. Thermometers.—Machines having an enclosed 
ventilating system or ducts for the exhaust air are to be 
fitted with thermometers for recording the temperature of 
the ventilating airas it leaves the machine. 


Sections 4-5 
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5, Ventilation.—Ample provision is to be made for 
supplying cool air to and removing hot air from the machine 
and to avoid as far as practicable any intake of moist or 
oil-laden atmosphere. 

Where the machines are not ventilated by a closed 
system, using water coolers, they are to be ventilated with 
cooling air not exceeding 120° F. (49° C.). In cases where 
the ventilating air exceeds 120° F. the permissible temperature 
rise of the machine is to be reduced by an amount equal to 
the excess temperature. 


6. Heating when Idle.—All generators of 500 kw. or 
motors of 500 S.H.P. and over, are to be provided with 
efficient means for heating the windings, either electrically 
or otherwise, to prevent condensation when idle. If steam 
pipes are used for this purpose, the joints are not to be 
within the machine. 


7. Shaft Currents.—Means are to be taken to prevent 
the formation of circulating currents which might flow 
between the shafts and the bearings. 


g. Excitation.—(q) Systems dependent on the auxiliary 
generators for excitation are to be capable of manoeuvring 
and of maintaining power at all times with a fall of 10 per 
cent of excitation voltage at the bus-bars. 

(b) For large equipments it is recommended that an 
alternative means of excitation should be provided. The 
auxiliary generators may constitute this reserve. 


9, Facilities for Inspection and Repair.—For the 
purposes of inspection and repair, provision is to be made for 
the withdrawal and replacement of the field coils of direct 
current machines and salient pole alternating current 
machines, and for sufficient access to stator and armature 
coils. Facilities are to be provided for supporting the motor 
shaft to permit the withdrawal and inspection of bearing 
bushes. Wear-down gauges are to be supplied for generators 
of 1,000 kw., and motors of 1,000 8.H.P., and over. 


10. Mechanical Protection.—Suitable handrails or 
screens are to be provided to prevent personal injury or the 
entrance of extraneous bodies. All live parts in excess of 
250 volts to earth, are to be suitably guarded or enclosed. 
Machines are to be amply protected against drip and 
mechanical damage. 


11. Lubrication.—(a) Means of lubrication are to be 
efficient at all running speeds and all normal working oil 
temperatures, and with the ship inclined from the normal at 
any angle up to 15° transversely and 10° longitudinally, and 
with rolling up to 224° without the spilling of oil. 
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(6) Oil flingers or other suitable means are to be provided 
to prevent the lubricant from creeping along the shaft or 
otherwise gaining access to the insulation of the machine or 
any live part thereof. 

(c) Every self-lubricated sleeve bearing is to be pro- 
vided with a suitable overflow which, while permitting 
efficient lubrication when the machine is running, is to 
prevent the bearing from containing an excess of oil. 
Every self-lubricated bearing is to be fitted with an 
inspection lid and means for visual indication of the oil 
level. Where forced lubrication is employed, an alternative 
means of lubrication, such as oil rings or an oil reservoir, is 
to be provided if no warning device is fitted, or a period of 
30 seconds elapses before the machine comes to rest after 
the interruption of the oil supply. 

The lubrication of propulsion motor bearings is to be 
effective at trailing speeds under all conditions of oil 
temperature. 


12. Position in Ship.—(a) The machines are to be 
placed in well-ventilated compartments in which inflammable 
gases cannot accumulate, and in such a position as to be clear 
of all inflammable material. Unprotected woodwork or other 
combustible material is not to be fitted within a distance of 
12 inches measured horizontally from, or within 4 feet 
measured vertically above the machines. 

(6) The machines are to be placed in positions in which 
they are not exposed to risk of mechanical injury or to 
damage from water, steam or oil, and in all vessels engaged 
on open sea service they are preferably to be placed with their 
axes of rotation in a fore and aft direction. If placed 
athwartships end play is to be reduced to a minimum and 
provision made for the end thrust due to rolling of the vessel. 

(c) Ventilation ducts are to be so arranged that water or 
extraneous bodies cannot drop into the machines. 


13. Foundations and Bilges.—(a) Plans of the seatings 
for the main propulsion generators and motors, are to be 
submitted for approval. 

(b) Special means are to be provided to prevent the 
accumulation of bilge water under the machines and a direct 
bilge suction should be fitted in the main motor room. It is 
recommended that permanent means of illumination of the 
bilges under the machines be provided. 


14. Maneuvring.—The torque available for manceu- 
vring is to be reasonably in excess of the trailing action 
of the propeller to enable the latter to be stopped or reversed 
in a reasonable time when the vessel is travelling at maximum 
service speed. 


15. Plant to be Harthed.—The bed-plates and frames 
of the machines are to be effectively earthed, and insulation 
is not to be interposed between the prime movers and the 
generators. 


ALTERNATING CURRENT SYSTEMS. 
Section 6. 1. Limiting Pressures.—The pressure, 
under normal working conditions, at any part of the system 
for equipments not exceeding 15,000 S.H.P. per shaft is not 
to exceed the following values. 
Between lines 3,500 volts. 
To earth ... 2,020 volts. 


Proposals involving higher voltages for larger equipments 
are to be submitted for consideration. 


2. Stator Laminations.—(a) Laminations are to be 
securely clamped, and are to be efficiently and permanently 
supported around the whole of the periphery. 


(6) Laminations are to be suitably insulated from one 
another with an approved durable material. 


3. Propulsion Generators.—(a) The ratings and 
limits of permissible temperature rise for alternators are 
to conform to Appendix 4. If the ventilating air exceeds 
113° F. (45° C.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 

(b) Machines of 5,000 k.v.a. and over, or machines 
having an axial core length of one metre or over, are to have at 
least three embedded temperature detectors and a temperature 
indicating instrument. Detectors of this type should be fitted 
to smaller machines where practicable. 

(c) Suitable space is to be provided for the removal of 
the rotor for the inspection of the rotor and stator. 

(d) Stator and rotor windings are to be suitable for 
manceuyring in accordance with clause 6 (6) of this Section 
without impairment. 


4. Propulsion Motors.—(a) The ratings and limits of 
permissible temperature rise for motors are to conform to 
Appendix 4. 

Where the temperature of the cooling air exceeds 
113° F. (45° C.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 

(b) The collector rings and rotor terminals of synchronous 
type motors are to be suitably insulated for the voltage induced 
during maneuvring. Insulating barriers are to be provided 
where necessary. 

(c) Induction rotor windings of synchronous type motors, 
used for manceuvring purposes, are to be mechanically strong 
and of ample section to prevent over-heating during repeated 
manceuvres in accordance with clause 6 (0) of this Section. 


Section 6 
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(d) Provision is to be made for machining the collector 
rings or for their easy removal for that purpose. 


(e) Machines of 5,000 S.H.P. and over, or machines 
having an axial core length of one metre or over, are to have at 
least three embedded temperature detectors and a temperature 
indicating instrument. Detectors of this type should be fitted 
to smaller machines where practicable. 


5. Stability.—The motors and generators are to be 
designed and arranged to maintain electrical stability and 
to remain in step under all normal conditions of running. 


6. Excitation.—(a) Exciters, balancers, boosters and 
motors for driving them are to conform to Appendix 3, 
except that for all ocean-going ships and ships operating in 
tropical waters the temperature rise, measured by thermo- 
meter at the rated load, is not to exceed the limit shown in 
the following schedule :— 


TeMPERATURE RISE. 


Class A Insulation. | Class B Insulation. 


Windings (other 
than single- 
layer field 
‘windings with 
exposed sur- 
faces) and cores 
with whichthey 
are in contact) 63° F. (35° C.) 

Gingle-layer field 
windings with 
exposed sur- 
faces ... wee 81° F. (45° C.) | 108° F. (60° C.) 

Commutators 72° F, (40° C.) | 72° F. (40° C.) 


81° F. (45° C.) 


Where the ventilating air adjacent to the machine 
exceeds 113° F. (45° ©.) the permissible temperature rise of 
the machines is to be reduced by an amount equal to the 
excess temperature. 


(b) After a full load run of the complete equipment, for 
not less than three hours, followed by a full speed reversal 
and five normal manoeuvres within a period of 30 minutes, 
the temperature rise of any machine supplying the extra 
excitation required for alternating current systems, is not to 
exceed that permitted in the preceding clause by 18° F.(10°C.). 

Ample margin in the temperature rise of machines is 
- to be allowed for inadvertent delay in the operations of 
manceuvring referred to above. 


Section 7 
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(c) Field windings and all machines supplying over- 
excitation during manceuvring are to be capable of with- 
standing the excess current over a reasonable period, to allow 
for inadvertent delay during a reversal operation, without 
impairment, after attaining the temperature rise corre- 
sponding to normal continuous working. 

(d) Negative boosters are, when necessary, to be provided 
with overspeed protection. 


(e) The strength of shafts and couplings of exciting 
machines for alternating current equipments is to be suitable 
for the increased output necessary during manceuyring. 


DIRECT CURRENT SYSTEMS. 


Section 7. 1. Limiting Pressures.—For equip- 
ments not exceeding 15,000 S.H.P. per shaft the pressure to 
earth at any part of the system under normal working 
conditions is not to exceed 600 volts. The voltage of any 
single armature is not to exceed 1,000. 

Proposals involving higher voltages for larger equip- 
ments are to be submitted for consideration. 


2. Propulsion Generators and Motors.—The ratings 
and limits of permissible temperature rise are to conform to 
Appendix 4. 


Where the temperature of the cooling air exceeds 
118° F. (45° ©.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 


3. Brush Gear.—The brushes are to be staggered 
longitudinally to prevent the formation of ridges on the 
commutators and arranged in such manner that in multipolar 
machines every part of the commutator working surface 
is swept by an equal number of positive and negative 
brushes. 


Brush gear is to be mounted on the frame or bed-plate 
of pedestal-bearing machines having an output of 150 kw. 
per 1,000 revolutions per minute and above. 


4. Excitation—The arrangements for motor and 
generator excitation are to be such that if the motor 
excitation circuit is opened by a switch or contactor the 
generator excitation is simultaneously opened or the generator 
voltage is immediately reduced to zero. 


5. Overspeed Protection. — Overspeed _ protection 
devices are to be arranged to interrupt the supply of power, 
and the armatures are to be suitably constructed to prevent 
damage due to temporary overspeeding, where the system 
permits excessive overspeeding at light loads. 
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GENERAL REQUIREMENTS FOR PROPULSION 
CONTROL GEAR AND SWITCHBOARDS. 


Section 8. 1. Position.—(a) Control boards and 
switchboards are to be placed in accessible, well-ventilated 
positions, free from inflammable gases and acid fumes, and in 
which they are not exposed to risk of mechanical injury or 
damage from water, steam or oil. 


(b) Unprotected woodwork or other combustible material 
is not to be fitted within a distance of 12 inches measured 
horizontally from, or four feet measured vertically above, 
any live metal. 


(c) Essential controls for manceuvring operations are to 
be grouped at the starting platform and any necessary 
instruments and gauges are to be in direct view from this 
position. 


2. General Construction.—(a) Switchboards and con- 
trol panels are to be constructed wholly of durable, non- 
ignitable, non-absorbent materials. 


(5) If insulating material be used for the base, it is to 
be of permanently high dielectric strength and insulation 
resistance, and full particulars regarding its properties should 
be submitted for consideration. 


Where used for panels such materials are to be coated 
with insulating varnish or enamel over their entire surface, 
including such parts as have been exposed by drilling or 
other machining operations. 


(c) If semi-insulating materials such as marble or slate 
are used, all conducting parts are to be insulated from the 
slate or marble slab with mica or other approved non- 
hygroscopic insulating material, and the slab is to be similarly 
insulated as a whole from the frame on which it is mounted; 
the frame is to be effectually earthed. 


(d) The various live parts are to be so arranged, by 
suitable spacing or shielding with non-ignitable insulating 
materials, that an arc cannot be maintained between any 
such parts, or between such parts and earth. 


(e) All parts, including connections, are to be readily 
accessible from the front or back. Fuses are to be placed in 
approved positions. 


(f) Omnibus bars and ordinary bare connecting con- 
ductors on switchboards are to be proportioned so that their 
average temperature will not rise more than 54° F. (30° G.) 
above that of the surrounding air when rated at 2,000 amperes 
or below when the maximum current flows through them 


continuously, For bare conductors rated above 2,000 amperes 
the temperature rise is not to exceed 72° F. (40° C.). The 
temperature rise of each part is not to exceed the average 
temperature by more than 9° F. (5°C.) and in other respects 
they are to comply with Appendix 1. Aluminium is not to 
be used. 


(g) All cable connections in the control and switchgear 
in any circuit essential for manceuvring or maintenance of 
propelling power are to be stranded and to consist of not less 
than seven strands and have a sectional area of not less than 
‘0045 square inches (7/:029). 


(A) All nuts and screws securing electrical connections 
are to be effectively locked so that they cannot become 
loose. 


(i) All circuits, instruments and important apparatus 
are to be clearly and indelibly labelled for indentification. 
If detachable name plates are employed, they are to be non- 
ignitable, and if of metal are to be disposed so as not to 
involve risk of short circuits or earths. 


(7) Each voltmeter, wattmeter voltage coil and pilot or 
earth lamp with its connecting wires is to be protected 
individually by a fuse on each insulated pole close to the 
source of supply. Pilot lamps and indicating lamps may 
have common fuses. 


(k) Switches and contactors are as far as practicable to 
be connected so that their blades or moving parts are not 
alive in the “off” or de-energised position. 


(1) Where switches and fuses are fitted on the same pole 
they are to be arranged so that the fuses are not alive when 
the corresponding switches are in the “off” position. 


(m) Switches and circuit breakers are to conform to the 
Rules for Electrical Equipment, Section 3, clause 19. 


(x) Fusible cut-outs are to comply with the Rules for 
Electrical Equipment, Section 3, clause 20, and are to be 
suitably labelled with the circuits or devices which they 
control. 


(0) All levers, handles, handwheels, interlocks, and their 
connecting links, shafts and bearings for the operation of 
switches and contactors are to be of such proportions that 
they cannot be broken by manual operation. 


(p) Suitable interlocks, preferably mechanical, are to be 
provided to prevent damage by improper operation, such as 
the opening of switches or contactors not intended to be 
operated while carrying current. 
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(q) Provision is to be made for the manual operation of 
all manceuvring contactors, switches,. field regulators, or 
controllers with reasonable effort, without the aid of solenoids 
or other electric, pneumatic or hydraulic aid. If such aid be 
used for normal operation, failure of the electric, pneumatic 
or hydraulic aid must not result in interruption of power to 
the screw shaft and the device must be capable of purely 
manual operation without any delay in changing over to 
manual control. 


Nore:—This requirement does not apply to bridge 
control. : 


(r) Where voltage coils are used for relays or for 
retaining purposes, the coils and resistances in series with 
them, if any, are to be of substantial and reliable construc- 
tion where failure of such coils would result in the 
interruption of the supply of power to the propeller shaft. 
The number of such coils in a propelling system and the 
number of auxiliary contacts in series with them is to be 
reduced to a minimum. = 


(s) The cases of all instruments using a higher pressure 
than 250 volts direct current to earth or 120 volts alternating 
current to earth, and secondary windings of all instrument 
transformers, are to be earthed. 


(t) Switches normally subject to arcing, such as the 
short circuiting and isolating switches for direct current 
generators connected in series, are to be provided with 
substantial and renewable arcing tips. 


(u) All apparatus is to be arranged to function satis- 
factorily under conditions of vibration and shock, and with 
the ship inclined from the normal at any angle up to 15° 
transversely and 10° longitudinally, and when rolling up to 
224° from the vertical. 


(v) Shunt-operated contactors, releases, and relays are 
to be capable of functioning satisfactorily even when the 
line voltage falls to 80 per cent and 85 per cent for direct 
current circuits and alternating current circuits respectively, 
with the coils at the temperature which they will attain 
under normal service at the normal line yoltage, and, in 
the case of alternating current circuits, at rated frequency. 


(w) For the purpose of maintaining alignment and ease 
of operation, operating shafts are to be fitted with flexible 
couplings and expansion joints where necessary and means 
are to be provided for effective lubrication. 


(z) All steel parts, including springs, are to be suitably 
treated to resist corrosion. 
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3. Overload and Short Circuit Protection.—Provision 
is to be made for protection against severe overloads or 
electrical faults likely to result in serious injury to the plant, 
but the operating point is to be set sufficiently above the 
currents and loads usually experienced in a heavy sea-way oT 
when manceuvring, to prevent interruption of power. 


4, Barth Detection.—(a) The main propelling circuit 
is to be provided with means for detecting earth faults. 

(b) For D.C. equipments exceeding 500 volts and for 
all A.C. equipments, aural and visual alarms are to be operated, 
but power supply is not to be interrupted on the occurrence 
of a fault, so that the plant may continue to operate with 
a single earth. If an earth connection be used for the 
operation of the detector, the arrangements are to be such 
that the earth circuit is automatically opened in order to 
stop the circulation of fault current. 


(c) Earth detection devices are to be arranged to function 
for all earth leakage faults exceeding five amperes. On three- 
phase alternating current systems at least 95 per cent of the 
generator and motor windings are to be protected. 


(d) A switch may be installed to cut out the aural 
device to prevent continuous alarm, but in such case the 
visual device is to be automatically switched on when the 
aural device is switched off. 

(e) Excitation circuits are to be provided with lamps, 
voltmeters or other suitable means to indicate continuously 
the state of the insulation of the system under running 
conditions. 


5. Mechanical Protection—All exposed current- 
carrying parts having a potential of over 250 volts direct 
current to earth or 120 volts alternating current to earth 
are to conform to the following requirements :— 

(a) Terminals are to be enclosed. 

(b) The sides and rear of switchboards and control panels 
are to be suitably screened. 

(c) Access doors are to have prominent and permanent 
nameplates giving the maximum voltage, and are to be 
interlocked to prevent access while such parts are alive, or 
in approved cases are to be provided with a special key under 
the care of the chief engineer. 

(d) Exposed current carrying parts exceeding 250 volts 
to earth are not to be permitted on any switchboard or control 
panel. 

6. Bridge or Deck Control.—(a) The control is to be 
simple and easy to operate. 
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(>) It is to be such that the operator cannot produce 
currents or loads in excess of the working capacity for 
which the plant is designed. 

(c) Control is to be carried out without reference to 
electrical instruments. 

(d) Alternative control in the engine room is to be 
provided, and so arranged that transfer of control to the 
engine room can be made in emergency without excessive 
loss of time. 

(e) It is to be arranged so that simultaneous control of 
the propelling machinery from the bridge and engine room 
is not possible. 


7. Instruments and Gauges.—(q) Instruments and 
gauges which are necessary for the efficient operation of the 
plant are to be provided. Particulars are to be submitted for 
consideration. In cases where the rotation of the propeller 
motors cannot readily be observed from the starting 
platform, indicators are to be provided. 

(>) All essential instruments are to be capable of 
withstanding vibration and shock without impairment and 
are to be fitted in moisture-proof cases. 

(c) Instruments are where necessary to be protected 
from the influence of stray magnetic fields. 

(d) A 500-volt insulation tester, giving the resistance in 
megohms, for the purpose of testing and tracing faults is to be 
carried on all sea-going vessels. 


8. Discharge Protection.—(a) For the protection of 
the field windings and cables efficient means are to be 
provided for limiting the induced voltage when the field 
circuits are opened. 

(6) Where excitation is obtained from the auxiliary 
bus-bars efficient means are to be provided to limit the 
induced voltage on the bus-bars when the generator or 
distribution circuit breaker opens. 


9. Direct-current Systems.—(«) Where two or more 
direct-current generators are connected in series, means are 
to be provided to prevent the reversal of the prime mover on 
the failure of the power supply to any one generator if such 
reversal would result in damage or overspeeding. 

(0) If the regenerated energy transmitted by the pro- 
peller motor on stopping or reversing the propeller is of a 
magnitude that would cause an undue increase in the engine 
speed, means are to be provided for suitably absorbing 
or limiting such power. 

(c) Where the propulsion generators are also to be used 
for other purposes, suitable overload protection and provision 
for voltage adjustment is to be made in conformity with 
the Rules for Electrical Equipment. 


M 


10. Reversing Switches.—(a) Contactors or switches 
used for reversing the rotation of the propeller, are to be 
mechanically interlocked to prevent the circuits for ahead and 
astern rotation being closed simultaneously. 

(b) The reversing contactors or switches are also to be 
provided with means for forcing them open if they should 
become stuck in the closed position. 

11. Resistances.—(a) Resistances are to comply with 
Section 13, clauses 2 (d) and 8, of the Rules for Electrical 
Equipment. 

(b) Shunt resistances connected across the field circuit 
of synchronous propelling motors when they are functioning 
as induction motors are to be suitably insulated for the 
voltage induced when reversing and amply rated to allow for 
inadvertent delay during the reversing operation. 

12. Temperature Alarm.—Machines having an en- 
closed ventilating system or ducts for the exhaust air, are to 
have an aural alarm device arranged to operate when the 
outgoing air exceeds the predetermined safe value. 

13. Reversing Levers and Handwheels.—Propeller 
reversing levers or handwheels are to be clearly and perma- 
nently marked with the positions for “ahead” and “astern” 
working. Levers or handwheels placed athwartships are 
to be arranged for right hand or clockwise rotation for ahead 
working or if operated in a fore and aft direction to be 
arranged to correspond with the direction in which the vessel 
is moving. 

14, Auxiliary Power.— Distribution circuits connected 
to the auxiliary bus-bars for excitation and lubricating oil 
pumps, etc., are to be suitably protected from interruption 
due to overloading of non-essential circuits. 

15. Speed Control. In multiple-propeller ships 
where the propeller speed is arranged to be varied by 
voltage control or other electrical method, means are to be 
provided to permit an adjustment between 50 per cent and 
100 per cent of maximum rated speeds in a suitable number 
of steps. 


CONDUCTORS AND CABLES. 

Section 9. 1. Conductors.—(a) All conductors are 
to be of annealed copper conforming to the Standards of the 
International Electrotechnical Commission Publication No. 28. 

(6) Where the insulating covering of the conductor 
contains sulphur, each wire is to be efficiently and uniformly 
coated with tin free from all impurities. 

(c) Conductors in any circuit essential for manceuvring 
or maintenance of propelling power are to be stranded and to 
consist of not less than seven strands and to have a sectional 
area not less than 0045 square inches (7/'029). 
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(d) The size of conductor is to be selected so that the 
drop in voltage, when carrying rated full load and overloads, 
is not greater than that allowed for in the design of the 
machines. 

(e) The current in any conductor is not to exceed that 
given in Table I. when carrying current continuously or 
Table III. when intermittently loaded. In no case is a 
shorter rating than one half-hour to be taken. In the case 
of field discharge circuits, particulars should be submitted 
for consideration. 

(f) Where multicore cables are used the sizes are to be 
submitted for approvat. 


(9) Bus-bars and connections are to be in accordance 
with Appendix 1 and, if used for connections to machines, 
must be rigidly and strongly supported, efficiently insulated 
and guarded, and protected from drip and jets of liquid or 
steam. Pipes are not to enter ducts containing such con- 
nections. Suitable means are to be arranged for draining 
any accumulation of moisture in ducts. 


9. Insulation and Protective Covering of Cables.— 
(a) All cables are to conform to Section 7 of the Rules for 
Electrical Equipment. 


(b) For multicore cables the thickness of dielectric on 
each conductor is to be the same as for the same size of single 
core cable and the thickness of lead sheathing is to be in 
accordance with Tables V., VI., VII. and VIII. The 
bedding and diameter of wire armouring are to be in 
accordance with Table IX. 

(c) All cables for pressures exceeding 250 volts direct 
current to earth or 120 volts alternating current to earth 
are to be lead covered and braided. ‘hey are also to be 
armoured or protected in an approved manner. The thickness 
of dielectric and lead covering is to conform to Table VII. 
(1,000 volt paper or varnished cambric insulated), Table VI. 
(660 volt rubber insulated) or Table VIII. (3,300 volt paper 
or varnished cambric insulated). 

_ A dielectric test is to be applied to all cables in accordance 
with the Rules for Electrical Equipment, Section 7, 
clause 11. 


3. Installing and Fixing of Cables.—(a) All cables 
are to be installed and fixed in conformity with Section 9 of 
the Rules for Electrical Equipment. 

(b) Cables are to be run in accessible, well-ventilated 
positions where they can be easily inspected. 


4. Gables for Alternating Currents.—(«) Single 
core lead-covered cables are to have their lead sheaths 
bonded together and earthed only at approximately the 
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mid-point of the cable run, or alternatively, earthed at both 
ends, provided that, in the latter instance, the cross-sectional 
areas of the cables are so increased as to compensate for the 
increased heating. The remainder of the run is to be 
carried on insulators to prevent the circulation of currents 
in the metal sheaths. ‘The sheaths of multiconductor cables 
are to be earthed at each end and long runs should also be 
earthed intermediately. 

(b) If armoured single core cables are used the armouring 
is to be of non-magnetic material. 

(c) Magnetic material is not to be used between single 
core cables of agroup. Where cables pass through bulkheads 
or steel panels, all the conductors of the same set are to pass 
through a non-ferrous plate or gland so that no magnetic 
material passes between the cables, and the clearance between 
the cables and magnetic material is to be not less than three 
inches. 

Nore :—This clause does not apply to cables carrying 
10 amperes or less. 


(d) Single core cables carrying 100 amperes or over are 
to be fixed not less than three inches from parallel magnetic 
material. 


(e) Single core cables are to be so arranged that the 
inductive effects of the group are practically eliminated. 


5. Cable Sockets.—Large cable sockets are preferably 
to be secured by two or more studs or bolts, not exceeding 
$ inch diameter, and the nuts securely locked. 


6.. Synchronous Motor Cables.—Cables connected to 
the collector rings of synchronous motors during manceuvring 
are to be suitable for the voltage induced during those 
periods. 


7. Interference with Magnetic Compasses.—Single- 
condnetor circuits carrying continuous current are to be 
arranged with lead and return conductors fitted as close to one 
another as possible. ‘Tests are to be made during the adjust- 
ment of the compasses to determine the effect of switching 
the main circuits on and off and careful records are to be 
kept of any errors observed, whether corrected or not. 


SECONDARY BATTERIES. 

Section 10. 1. General.—All batteries are to con- 
form to Section 16 of the Rules for Electrical Equip- 
ment. 

2, Capacity.—Batteries used for starting main propul- 
sion engines in lieu of compressed air are to comply with the 
following :— 

(a) If used for purposes other than starting, full par- 
ticulars of the battery should be submitted for consideration. 
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These particulars should include the capacity which it 
is estimated will be required to give 12 starts in succession 
of one main engine, also details of the other uses for which 
the battery is intended; the facilities for charging should 
also be indicated. 

(b) If used solely for starting main engines two batteries 
are to be fitted each capable of starting one main engine six 
times in succession without recharging. Details of the 
charging arrangements are to be submitted for consideration. 

(c) Plans showing the location and arrangement of 
battery compartment are to be submitted for approval. 


TRIALS. 

Section 11. 1. Works Tests.—(a) The machines, 
switchgear, main cables and control gear, are to be tested in 
the presence of the Surveyors at the makers’ works so far as 
practicable to ensure compliance with the requirements 
relating to temperature rise, dielectric strength, insulation 
resistance and operating characteristics. 

(b) The dielectric test to be applied to the control gear 
is to be equal to the test for that part of the machine to 
which it is to be connected or otherwise is to be 1,000 volts 
plus twice the rated voltage of the circuit with a minimum 
of 2,000 volts between poles and between current carrying 
parts and earth ; the test voltage is to be maintained for one 
minute. 

(c) The rotor windings of turbine driven alternators are 
to be tested for insulation resistance when rotating at maxi- 
mum rated speed, as well as at standstill. 


2. Ship Trials.—After installation on board the entire 
propelling equipment is to be tested under working conditions 
and operated in the presence of the Surveyors and to their 
satisfaction. 

The insulation resistance of the main windings of each 
machine in megohms should be not less than 


3 x rated voltage 
rated k.y.a. + 1,000 


The insulation resistance of cables. field windings and 
control gear when isolated and separated for testing purposes 
should be not less than one megohm. 

All insulation tests are to be made where possible when 
the machines are hot and with a D.C. voltage of about 500 
applied for sutticient time for the indicator to become 
practically steady. 


71, Fencuurcn Srreer, Lonpon, E.C.3. 
13th April, 1939. 
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SPARE GEAR. 


Section 12. Owing to the varied character of 
equipments an exact list of spares cannot be specified and a 
list should be submitted for consideration together with or 
subsequent to the submission of final plans. The following 
should be included as a minimum for all vessels engaged in 
open-sea service. 


1. For Generators, Motors and Exciters. 

One set, of bearing bushes, with oil rings, if used, of each 
size and type for the propulsion generators, motor 
and exciter. 

Two lines of brush holders of each size and type. 

One set of carbon brushes for one generator, exciter, and 
one motor. 

One shunt field coil of each size and kind used for D.C. 
generators, exciter and motors. 

One set of insulation or insulated brush studs for two 
lines of brushes of each size and type. 

In cases where there is no stand-by exciter or alternative 
means of excitation, spare armatures for the excitation 
machines may be required. 

One set of slip rings for one motor if of the A.C. type. 


2. Switch and Control Gear. 

One set of contacts liable to burning or wear. 

One set of springs. 

Ten per cent of each different resistance element, but at 
least one of each. 

One of each type of shunt wound coil used for contactors, 
relays, or trip coils. 

Two fuse handles of each type and size, or 10 per cent, 
but not less than 12 of each type of cartridge or other 
non-rewireable cut-out. 


3. General. 
Special dismantling tools, if any, required for overhauling 
machines or control gear. 


100 yards of control cable. 
A suitable quantity of insulating tape and fuse wire. 
4. Storing. 
Electrical spares should be protected against excessive 


heat, and against moisture and rodents, and should be 
periodically tested. 


By order of the Committee, 
MALCOLM K. SCOTT. 


Secretary. 
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RULES FOR ELECTRICAL EQUIPMENT. 


(For purposes other than Electric Propulsion.) 


(For Tables, see pages 202-213). 


GENERAL. 


Section 1. 1—In eases in which electricity is 
used on board classed vessels for purposes other than 
electrie propulsion, the following Rules are to be 
observed. 

(a) The equipment and installation are to be 
inspected and tested by the Surveyors. 


(b) In order to facilitate inspection, an arrange- 
ment plan and circuit diagram of the switchboard, 
also diagrams of the wiring system showing cable 
sizes, type of dielectric, and normal working eurrent 
in the circuits are to be submitted in triplicate for 
approval. The plans are to state the insulating 
material used for the switchboard panels, the 
materials used for insulating bushes, if any, and the 
capacity and type of fuses. 

(c) All conduetors, switchgear, and accessories, are 
to be of such size as to be capable of carrying, without 
their respective ratings being exceeded, the maximum 
current which can normally flow through them. 


(d) Any novelty in construction or materials and 
any point not specifically dealt with in these Rules is 
to be reported to the Committee. 


(e) In special cases the Committee are prepared, 
at the request of the Owners, to accept installations 
which, whilst not precisely in accordance with the 
detailed requirements of the Society’s Rules, comply 
either wholly or in part with a Code of Regulations 
officially recognised by the Law of the Country in 
which the vessel is owned, provided such Code or 
appropriate section thereof governing the equipment 
is considered to be equivalent to the Society’s Rules. 


In such eases the requirements with regard to 
inspection and testing and the submission of plans 
are to be carried out in accordance with the require- 
ments of the Society’s Rules. 

(f) An addition, temporary or permanent, is not 
to be made to the authorized load of an existing 
installation until it has been definitely ascertained 
that the current-carrying capacity and the condition 
of the existing accessories, conductors, switchgear, etc., 
affected are adequate for the increased load. 


(g) Alterations and additions to the installation 
are to be carried out under the inspection, and to the 
satisfaction, of the Surveyors. If the alterations are 
extensive, plans are to be submitted for approval. 


2. Standard Systems.—The following systems of 
distribution may be used :— 
A. Parallel systems with constant pressure. 
(a) Single wire with hull return. 
(b) Two-wire with direct or single-phase 
alternating current. 
(c) Three-wire with direct current. 
(d) Three-phase three-wire. 
(e) Three-phase four-wire. 
B. Series systems with constant current (direct 
current only), 


3. Limiting Pressures.—The pressure of supply 
is not to exceed the following values :— 
A. With direct-current constant-pressure 
systems :— 
(a) For power, 500 volts. 
(b) For lighting and heating, 250 volts. 


B. With alternating-current systems :— 
(a) For power, single-phase, 250 volts. 
(b) For power, three-phase, 440 volts. 
(c) For heating, 250 volts. 
(d) For lighting, 150 volts. 
C. With constant-current series systems (direct 
current only) :—650 volts. 


For ships carrying oil having a flash point less 
than 150° F. (65-5° C.)—See Section 45. 


GENERATING PLANT. 

Section 2. 1. Prime Movers.—(a) Prime 
Movers are to be fitted with governors which, with 
fixed setting are to control the speed within the 
following limits :— 

10 per cent momentary variation and 6 per cent 
permanent variation in speed when full 
load is suddenly taken off or put on. 
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(b) Where a turbine - driven direct - current 
generator is arranged to run in parallel with other 
generators, a switch is to be fitted on each turbine 
emergency governor to open the generator cireuit- 
breaker when the emergency governor functions. 


(c) The normal running speed of a combined 
generating set is not to be in the vicinity of a torsional 
critical speed. 


9. Rating of Generators.—Generators are to 
conform to Appendix No. 3, except that for all ocean- 
going ships and ships operating in tropical waters 
the temperature rise, measured by thermometer, at 
rated load is not to exceed the limits shown in the 
following Schedule :— 


TEMPERATURE RISE. 


Class B 
Insulation. 


Class A 
Insulation. 


Windings (other than 
single - layer field 
windings with ex- 
posed surfaces) and 
eores with which 
they are in contact 63° F. (35° C.)| 81° F. (45° C.) 


Single-layer field 
windings with ex- 
posed surface ...| 81° F. (45° C.)|108° F. (60° C.) 


Commutators | 72° F. (40° C.)| 72° F. (40° C.) 


3. Flameproof Generators.—Are to conform to 
Appendix No. 6. The temperature rises at rated load 
are not to exceed 81° F. (45° C.) on the windings and 
90° F. (50° C.) on the commutator, all temperatures 
being measured by thermometer. 


4. Excessive Ambient Temperature.—Where the 
temperature of the cooling air exceeds 113° F. (45° C.) 
the permissible temperature rise of the generators is 
to be reduced by an amount equal to the excess 
temperature. 


5. Direct Current Generator Characteristics.—(a) 
Generators other than those referred to in clause (e) 
below are to be cumulatively compound wound, except 
that where parallel-connected generators are installed 
so far apart as to render excessive the amount of copper 
in the equalizing conductors, the generators may be 
shunt wound or differentially compound wound. The 
series field windings are to be connected to the negative 
terminals of the generators. 
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(b) When tested with their prime movers, unless 
otherwise specified, generators are to be flat com- 
pounded with the shunt field windings self-excited 
and without alteration to the initial (normal voltage) 
adjustment of the shunt-field regulators. Where a 
generator is tested separately from the prime mover, 
the permanent increase in speed when the rated load 
is thrown off is to be taken as 4 per cent of the full 
load speed. 


(c) Adjustment of compounding (if required) is 
to be effected before the acceptance test at the maker’s 
works. For generators larger than 400 kw. per 1,000 
revolutions per minute this adjustment is to be made 
by means of diverters, the generator brushes being in 
the neutral position. For smaller generators this 
adjustment may, if desired, be made by movement of 
the brush position, provided that such movement is 
not to effect an alteration in the voltage of more than 
2 per cent of the rated voltage. 


(d) Where a generator with shunt characteristics 
is arranged for parallel ranning with other generators, 
and is tested with its prime mover (the shunt field 
winding being self-excited) and with a fixed setting 
of the shunt field regulator (see clause 6), the no-load 
voltage is not to be exceeded at any load, and the 
no-load voltage is not to exceed the full-load voltage 
by more than 15 per cent. The requirements of this 
elause do not preclude the use of differential com- 
pounding for the purpose of obtaining the correct 
generator characteristics. 


(e) Generators used for charging secondary 
batteries without the use of regulating resistors in 
series with the batteries are either to be shunt wound, 
or to be compound wound and provided with switches 
to eut out the series windings. 


(f) Generators driven direct from the screwshaft 
or the main engines are to be provided with suitable 
means for automatically maintaining a constant 
voltage at the distribution busbars. 


(g) Diverters are not to be connected across 
ecommutating pole windings. : 


6. Field Regulation for Direct Current Generators. 
Where generators are run in parallel, an adjustable 
regulating resistor is to be connected in series with each 
generator shunt field winding. This regulator is to be 
capable of adjusting the voltage of the generator to 
within 0-5 per cent of the rated voltage for machines 
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above 100 kw. and 1 per cent of the rated voltage for 
smaller machines at all loads between no load and full 
load, with the generator coupled to its prime mover, at 
any permissible temperature within the working range. 
At the conclusion of the full load temperature test, 
with full load current and normal full load voltage 
at the terminals when running at full load engine 
speed, the voltage across the shunt field regulator 
with an ambient of 60°F. (15-6°C.) is not to be 
less than 14 per cent of the terminal voltage of 
the machine. The regulator is to be capable of 
reducing the no-load voltage to 10 per cent below the 
rated voltage with the generator cold and the same 
ambient air temperature. 


7. Generator Rating Plate——Every generator is 
to be fitted with a rating plate clearly and indelibly 
marked with the following information :— 

(a) Maker’s name and machine number. 

(b) Nature of supply—D.C. or A.C., vol- 
tage, frequency, number of phases, ete. 

(c) Amps. power-factor, K.V.A. 

(d) Speed. 

(e) Winding type, ie, compound, shunt, 
separately excited. 

(f) Excitation voltage if separately excited. 


8. Testing.—Every generator is to be tested at 
the maker’s works, and a certificate giving the results 
is to be submitted for approval. 


The tests are to include :— 
(a) A temperature test at full load. 
(b) Regulation (compounding). 
(c) Voltage range with shunt regulator. 
(d) Insulation resistance. 
(e) High potential test. 


Machines of 100 kw. and over are to be inspected 
by the Surveyors during manufacture and testing. 


9. Construction of Generators.—(a) All working 
parts of generators are to be readily accessible, and 
all accessible live parts the voltage of which exceeds 
250 volts direct current to earth or 120 volts alter- 
nating current to earth are to be suitably guarded or 
enclosed. 


(b) Only Class A or Class B insulating materials 
in accordance with Appendix No. 2 are to be used in 
the construction of generators. All generator windings 
are to be insulated from their frames and/or cores 
with mica or micanite, and the insulation between 
bar-wound armature conductors between upper and 


lower layers or equivalent portions, between which 
there is periodic full rated voltage, are to be of 
micanite or other non-hygoseopie non-inflammable 
material. All generator windings are to be treated to 
resist moisture, sea air, and oil vapour. 


(c) Brush position. The final running position 
of the brushgear is to be clearly and permanently 
marked. 


10. Commutator Brushes.—(a) Generator brushes 
for use on commutators or sliprings are to be of 
earbon, graphite, or metal-graphite, and are to be 
provided with flexible copper connections. 


(b) Commutator brushes are to be staggered longi- 
tudinally in such a manner that in multipolar 
generators every part of the commutator working 
surface is swept by the brushes, to prevent the 
formation of ridges. The staggering is to be so 
arranged that in multipolar generators a positive 
brush is always in line with a negative brush on an 
adjacent brush arm. 


Generator brushgear is to be mounted on the 
frame or bedplate of pedestal-bearing machines of 
150 kw. per 1,000 revolutions per minute and above. 


11. Terminals.—Suitable terminals, clearly 
marked, are to be provided in an accessible position, 
convenient for wiring, and where eable connections 
are used they are to be provided with cable sweating 
sockets. The terminals are to be effectually secured 
and are to be so spaced and/or shielded that they 
eannot be accidentally earthed, short-circuited, or 
touched. 


12, Mechanical Balance.—All generating plant is 
to be so constructed, erected, and supported, that 
when running at any and every working speed all 
revolving and reciprocating parts are well balanced, 
and the plant is not to give rise to any appreciable 
vibration on the test bed and in service. 


13. Lubrication.—(a) Generators and their prime 
movers are to be efficiently and continuously lubri- 
eated automatically at all running speeds and all 
normal working oil temperatures and, except for the 
generators of emergeney sets (see clause 49), with the 
ship inclined from the normal at any angle up to 
15 degrees transversely and 10 degrees longitudinally, 
and when rolling up to 224 degrees, without the 
spilling of oil. Where ring lubrication is employed, 
the rings are to be so constrained that they cannot 
leave the shaft. Oil flingers or other suitable means 
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are to be provided to prevent the lubricant from 
creeping along the shaft, or otherwise gaining access 
to the insulation of the machine or any live part 
thereof. Every oil-lubricated bearing is to be provided 
with a suitable overflow which, while permitting 
efficient lubrication when the machine is running, is 
to prevent the bearing from containing an excess 
of oil. 


(b) Every self-lubricated sleeve bearing is to be 
fitted with an inspection lid and means for visual 
indication of the oil level. 


14, Plant to be Earthed.—The bedplates and 
frames of the generating plant are to be effectually 
earthed, and insulation is not to be interposed between 
the prime movers and the generators. 


15. Shaft Currents.—Means are to be taken to 
prevent the induction of currents likely to circulate 
between the shafts and the bearings. 


16. Spare Plant.—Every sea-going ship in which 
electric power is used for essential services is, except 
where other means are available for maintaining these 
services, to be provided with two or more generating 
sets of such combined output that in the event of one 
set being disabled the remaining generating plant is 
eapable of supplying the essential services. 


17. Position in Ship.—(a) The compartments in 
which the machines are placed are to be well ventilated, 
and free from the likelihood of an accumulation of 
inflammable gases. The machines are to be clear of all 
inflammable material and easily accessible, and they 
are to be so arranged that under any condition of 
excitation the compasses are not appreciably affected. 


(b) Generators are to be placed in positions in 
which they are not exposed to risk of mechanical 
injury or to damage from water, steam, or oil. Every 
open-type generator is to be fitted with a canopy to 
protect the windings and commutator from drip. 
Suitable handrails are to be provided where necessary 
to obviate the risk of injury to persons. 


(c) Generators other than those of emergency 
sets are preferably to be placed with their axes of 
rotation in a fore-and-aft direction. 


(ad) No unprotected woodwork or unprotected, 
readily combustible material is to be within a distance 
of 12 inches measured horizontally from, or within 
4 feet measured vertically above, any generator, 
unless the latter is of the enclosed type. 
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18, Ventilation.—Ample provision is to be made 
for supplying clean cool air to, and removing hot air 
from, the generators, and for preventing the admission 
of moist or oil-laden atmosphere. Where the genera- 
tors are not ventilated by a closed system using water 
coolers, they are to be ventilated with cool air. 


19. Emergency Sets.—Emergency sets are, if 
practicable, to be placed with their axes of rotation in 
a fore-and-aft direction. The lubrication of emergency 
sets shall be efficient, without the spilling of oil, at all 
running speeds and all normal working oil tempera- 
tures, and with the ship inclined from the normal 
at any angle up to 224 degrees transversely and 
15 degrees longitudinally. 


SWITCHBOARDS AND SWITCHGEAR 


(other than Machine Control Gear, dealt with 
in Section 13). 


Section 8. 1. Position of Switchboards.— 
(a) Switchboards are to be placed in accessible well- 
ventilated positions, free from inflammable gases and 
acid fumes, and in which they are not exposed to risk 
of mechanical injury or to damage from water, steam, 
or oil. 


(b) No unprotected woodwork or unprotected, 
readily combustible material is to be within a distance 
of 12 inches measured horizontally from, or within 
4 feet measured vertically above, any live metal. 


(c) Cupboards or compartments containing 
switehboards must be composed of fire-resisting 
material or approved lining. 


2, Materials.—(a) Switchboards are to be con- 
structed wholly of durable, self-extinguishing, non- 
absorbent materials, except as allowed by clause (c) 
below. 


(b) Where synthetic insulating material is used, 
it is to be of permanently high dielectric strength and 
insulation resistance and non-hygroscopie, and full 
particulars of appropriate type tests are to be sub- 
mitted for consideration. Only approved materials 
are to be used. Where used for panels, such materials 
are to be coated with insulating varnish or enamel over 
their entire surface, including such parts as have been 
exposed by drilling or other machining operations. 


(c) Where semi-insulating materials such as 
marble or slate are used, all conducting parts on each 
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insulated pole are to be insulated from the slate or 
marble slabs with bushes and washers of mica or other 
non-absorbent insulating material. 


3. General Construction.—(a) The various live 
parts are to be so arranged, by suitable spacing or 
shielding with non-ignitable insulating material, that 
an are cannot be maintained between any such parts 
or between such parts and earth. 


(b) All parts, including connections, are to be 
readily accessible, and live parts mounted on the back 
of panels and distribution fuse-boards are to be so 
screened as to prevent them from being inadvertently 
touched. 


(c) Every fuse (other than one protecting an 
instrument or a pilot lamp) fixed on a switchboard is 
to be fitted on the front thereof, subject to the 
exception that it may, if desired, be mounted on a 
framework behind the switchboard, provided that the 
fuse is well clear of busbars, connections, circuit- 
breakers, and live parts, and an unobstructed gangway 
of not less than 2 feet is left behind the switchboard. 


(d) All nuts and screws which are used in 
connection with current-carrying parts and working 
parts are to be effectually locked so that they cannot 
beeome loose. 


(e) The connecting wires to every voltmeter, 
wattmeter voltage coil, and pilot lamp (if any), and 
to every earth lamp, are to be protected individually 
by a fuse on each insulated pole, the fuse being placed 
as near as practicable to the source of supply. 


(f) Switches and contactors are, whenever prac- 
ticable, to be so connected that their blades or moving 
parts are not alive in the “off” or de-energized position. 


(g) Every equalizer switch and its busbar is to 
have a current-carrying capacity of not less than half 
the full-load current of the generator. 


(h) Switches and fuses fitted on the same pole 
are, wherever practicable, to be so arranged that the 
fuses are not alive when the corresponding switches 
are in the “off” position. 

(i) Where single-pole switches or fuse-switches 
are required under these Rules, they are to be fitted 
on the same pole throughout the installation. 


4. Earthing of Frame.—The frame, if of metal, 
is to be effectually earthed. 


5. Busbars, etc.—All busbars and busbar con- 
nections on switchboards are to be of copper and are 
to comply with the requirements of Appendix 1. 


6. Fuse-Switches and Circuit-Breakers.— Where 
a separate fuse and switch, or separate fuses and a 
linked switch, are required under these Rules, they 
may, if desired, be replaced by an overload eirecuit- 
breaker (or fuse-switch) or by a linked overload 
cireuit-breaker (or a linked fuse-switch) respectively. 


7. Labels.—All measuring instruments and all 
apparatus controlling circuits are to be clearly and 
indelibly labelled for identification. An indelible 
label is to be permanently secured to, or adjacent to, 
every fuse and every cireuit-breaker, and marked with 
particulars of the full-load current of the generator 
or cable which the fuse or eircuit-breaker protects. 
The labels for rewirable fuses are also to be marked 
with the appropriate size of fuse-element. Where 
inverse-time-limit and/or reverse current devices are 
provided in connection with a circuit-breaker, the 
appropriate settings of these devices are also to be 
stated on the label. Nameplates are to be of non- 
ignitable material, and, if of metal, they are to be so 
disposed as not to involve risk of short cireuits or 
earth faults. 


8. Inclination, Vibration and Shock.—All appara- 
tus is to be arranged to function satisfactorily with 
the ship inclined from the normal at any angle up to 
15 degrees transversely and 10 degrees longitudinally, 
and when rolling up to 224 degrees from the vertical, 
and under such conditions of vibration and shock as 
are likely to arise in practice. 


Apparatus connected to the emergency system 
is to be satisfactory with the ship inclined up to 
224 degrees transversely and 15 degrees longitudinally. 


9. Generator Switchgear.—Every main switch- 
board and every emergency switchboard is to be fitted 
as a minimum with the following switchgear for each 
generator installed :— 


(a) Where only one direct-current generator is 
installed, or where more than one generator is 
installed, the generators not being arranged to run 
in parallel :— 

(i) If a single-wire or a two-wire earthed 
system: either a single-pole overload circuit- 
breaker, or a fuse and a single-pole switch, 
on the insulated pole. 

(ii) If a two-wire insulated system: either a 
double-pole overload cireuit-breaker, or a 
fuse on each pole and a double-pole linked 
switch. 
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(b) Where more than one direct-current generator 
is installed, the generators being arranged to run in 
parallel :— 


For each generator: a cireuit-breaker with 
overload and reverse-current trips. If the 
generator be flat compounded in accordance 
with Section 2, clause 5, a single-pole equalizer 
switch is to be so interlocked with each circuit- 
breaker that it must be closed before the 
cireuit-breaker and cannot be opened until 
the main cireuit is opened. The reverse- 
current protection is to be connected on the 
positive pole (i.e., the pole opposite to that 
on which the equalizer connection is made). 
In a single-wire system or a two-wire earthed 
system the cireuit-breaker is to be of the 
single-pole type, and in a two-wire insulated 
system it is to be of the double-pole type. 


(c) In direct-current three-wire systems where 
more than one generator is installed the generators 
being arranged to run in parallel :— 


(i) For each generator if shunt-wound: a 
double pole circuit-breaker with overload 
and reverse-current protection and a single 
pole “neutral” isolating switch. 


(ii) For each generator if compound-wound, 
the series field winding being connected to 
one pole: a circuit-breaker in each “outer” 
conductor with overload and reverse-current 
protection, and an equalizer switch inter- 
locked in the manner specified in clause (b) 
above. The operation of the overload release 
is to be arranged to isolate both poles simul- 
taneously. In addition, a single-pole “neutral” 
isolating switch is to be fitted. 


(iii) For each generator if compound-wound, 
the series field winding being split, ie., half 
the winding being connected to each pole: 
a circuit-breaker with overload and reverse- 
eurrent protection in each “outer” conductor 
and two single-pole equalizer cireuit-breakers 
interlocked in the manner specified in 
clause (b) above. The operation of any 
overload or reverse-current trip is to be 
arranged to isolate all poles and equalizers. 
In addition, a single-pole “neutral” isolating 
switch is to be fitted. 
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(d) Where one or more three-phase alternating- 
current generators are installed’ :— 


For each generator: a triple-pole linked cireuit- 
breaker with overload trips on at least two phases 
where the system is three-phase three-wire, and with an 
overload trip on each phase and a “neutral” isolating 
switch where the system is three-phase four-wire. 


10. Main Switchgear for Outgoing Circuits.— 
Every main switchboard and every emergency switch- 
board is to be provided with the following switchgear 
as a minimum for each outgoing cireuit :— 


A. Two-wire Direct-Current Systems. 


(i) If a single-wire or a two-wire earthed 
system: a fuse and a single-pole switch 
on the insulated pole. 


(ii) If a two-wire insulated system: a fuse 
on each pole and a double-pole linked 
switch. 


(iii) Where two or more generators, not 
operating in parallel, are installed : mul- 
tiple-way switches so controlling each 
outgoing circuit that the total generating 
capacity is at all times available for 
distribution. 


B. Three-wire Direct-Current Systems. 


(i) For each outgoing three-wire circuit 
where the supply is given to three conduc- 
tors: either a double-pole linked cireuit- 
breaker controlling the“outer” conductors, 
or a fuse on each “outer” conductor and 
a double-pole linked switch controlling 
the “outer” conductors. 


(ii) For each outgoing two-wire insulated 
circuit from the “middle wire” and one 
“outer” of a three-wire system: either a 
double-pole linked cireuit-breaker, or a 
fuse on each pole and a double-pole linked 
switch. 


(iii) For each outgoing single-wire or two- 
wire earthed circuit from the “middle 
wire” and an “outer” of a three-wire 
system: a fuse and a single-pole switch 
on the insulated pole. 
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C. Three-phase Alternating-Current Systems. 


(i) For each outgoing three-wire circuit to 
which a supply is given from the three 
conductors: either a triple-pole linked 
cireuit-breaker with overload trips on at 
least two phases, or, where motors are not 
connected to the circuit, a fuse on each 
pole and a triple-pole linked switch. 


(ii) For each outgoing two-wire insulated 
circuit to which a supply is given from 
one of the three conductors and the 
“neutral”: either a double-pole linked 
circuit-breaker, or a fuse on each pole and 
a double-pole linked switch. 


(iii) For each outgoing single-wire or two-wire 
earthed circuit to which a supply is given 
from one of the three conductors and the 
“neutral”: a fuse and a single-pole switch 
on the insulated pole. 


(iv) For each outgoing four-wire circuit used 
to supply a section board or distribution 
fuse-board from which three-wire or two- 
wire circuits are supplied: either a triple- 
pole linked circuit-breaker with an over- 
load trip in each phase, or a fuse in each 
phase and a triple-pole linked switch. 


11. Prohibition of Fuses and Non-linked Switches 
in Certain Conductors.—A fuse, non-linked switch, or 
non-linked cireuit-breaker, is not to be inserted in :— 


(a) The “middle wire” of a direct current or 
single-phase three-wire circuit. 


(b) The “neutral” of a three-phase four-wire 
circuit. 


(c) The earthed conductor of a single-wire or 
two-wire earthed system. 


12. Isolating Link (three-wire and three-phase 
circuits)—The requirements of clauses 410 (b) (i), 
40 (c) (ii) and (iii) and 44, do not preclude the 
provision (for testing purposes) of an isolating link 
having at least as large a current-carrying capacity 
as the conductor which it is intended to isolate. Such 
link is to be securely fixed to its terminals by bolts or 
screws, and is to be used to isolate such conductor only 
when the other conductors are isolated. 


13. Instruments.—Every main switchboard and 
every emergency switchboard is to be provided with 
the following instruments as a minimum :— 


A. Two-wire Direct-Current Systems. 

(i) Where one generator is installed: one 
ammeter and one voltmeter. 

(ii) Where more than one generator is installed, 
the generators not being arranged to run in 
parallel: for each generator installed, one 
ammeter and one voltmeter. 

(iii) Where more than one generator is installed, 
the generators being arranged to run in 
parallel: an ammeter for each generator, and 
two voltmeters. A plug or a linked double- 
pole multiple-way switch is to be provided to 
enable one voltmeter to be connected to any 
one generator before the machine is con- 
nected to the busbars; and the other volt- 
meter is to be permanently connected to the 
busbars. For compound machines the 
ammeter is to be connected on the positive 
pole (i.e., the pole opposite to that to which 
the equalizer connection is made). 


B. Three-wire Direct-Current Systems. 

Instruments as specified for two-wire systems, 
and, in addition, a voltmeter connected between the 
“neutral” and each “outer” busbar. 


C. Three-phase Alternating-Current Systems. 

Where only one generator is installed, or where 
more than one generator is installed, the generators 
not being arranged to run in parallel: for each 
generator installed, an ammeter in each phase con- 
ductor, and one voltmeter. 


Where more than one generator is installed, the 
generators being arranged to run in parallel: an 
ammeter in each phase conductor for each generator, 
two voltmeters and a synchronizing device for 
paralleling purposes. A plug or a linked double-pole 
multiple-way switch is to be provided to enable one 
voltmeter to be connected to one phase of any one 
generator before the machine is connected to the bus- 
bars; and the other voltmeter is to be permanently 
connected to one phase of the busbars. All these volt- 
meter connections are to be made to the corresponding 
phase of each generator. 


14. Instrument Scales.—The upper limit of the 
seale of every voltmeter is to be not less than 120 per 
cent of the normal voltage of the cireuit; and the 
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upper limit of the scale of every ammeter is to be not 
less than 150 per cent of the current rating of the 
circuit in which the ammeter is connected. 


15. Earth Testing.—(a) Every main switchboard 
and every emergency switchboard is, except where one 
pole is permanently earthed, to be provided with 
suitable means for indicating the state of the insulation 
of the system. 


(b) Where an earth-indicating system using two 
lamps and/or two voltmeters is adopted, earth- 
indicating lamps are to be of the metal-filament type 
each not exceeding 30 watts. The system employing 
a single lamp is not to be used. 

For the special requirement for vessels carrying 
oil having a flash point below 150° F. see Section 45. 


Nore.—To facilitate comparison of the brilliance of earth- 
indicating lamps they should be of the same colour and should be 
placed not more than 6 inches apart. 


16. Protection of Essential Services.—Where the 
auxiliary machinery is entirely or almost entirely 
electrically driven, means are to be provided to ensure 
as far as is practicable a continuous supply of power 
to essential services. 


17. Where required under Board of Trade 
Regulations the cireuit-breakers are to be so arranged 
that, in the event of overload or partial failure of the 
supply of power, the non-essential services are inter- 
rupted first, and the essential services are maintained 
by the generator or generators which remain in 
operation. 


Nore.—The operating or tripping circuits of the generators 
referred to in clause 17 should, where necessary, be arranged with 
auxiliary contacts or similar device to ensure that the generators 
are completely isolated when the circuit-breakers are in the “‘off”’ 
position. 


The following settings of over-current and inverse-time-limit 
devices (expressed as a percentage of the rated current of the 
generator or cable to be protected) for ‘“‘preference’’ systems are 
preferred :— 

TIME DELAYS. 


Over-current Ships with steam Ships with internal 
setlings. prime movers. cc mbustion engines. 


Main generator 


zircuit-breakers ... 50 per cent 20 seconds 10 seconds 
Non-essential group 
circuit-breakers .. 25 per cent 10 seconds 5 seconds 


The time delays for relays or other similar devices for opening 
non-essential group circuit-breakers should preferably be as 
follows :-— 

TIME DELAYS. 
Ships with steam Ships with internal- 


prime movers. combustion prime 
movers. 
First non-essential group ... -.- 5 seconds 2 seconds 
Second non-essential group (if any) 10 seconds 5 seconds 
Third non-essential group (if any) 15 seconds 8 seconds 
Circuits to electrically-driven machinery essential for the 
preservation of the perishable cargo should be included in the last 
group to be disconnected. 
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18. Over-Current Protective Devices.— Devices 
for protection against over-current and short circuit 
are to be of the type shown in the following schedule :— 


Current rating of generator or | 


cable protected by device. Type of device to be used. 


Fuse or circuit-breaker 
Fuse or cireuit-breaker* 
Circuit-breaker 


Up to 200 amperes 
201 to 300 amperes 
Above 300 amperes 


. ——— ————— 7 iv =— — — 
*It is recommended that a circuit-breaker be used in preference 
to a fuse. 


19. Switches and Circuit-Breakers.—Each switch, 
switeh-fuse and cireuit-breaker is to comply with the 
following requirements :— 


(a) The maximum total temperature of all 
current carrying parts, with the exception of coils, is 
not to exceed 70° C. (158° F.) for devices rated up to 
2,000 amperes and 80° C. (176° F.) for devices rated 
above 2,000 amperes; and the temperature rise is not 
to exceed the following values :— 


MaxXimuM TEMPERATURE RISE. 
RaTIina. eee: = 
Open Type. | Totally Enclosed. 


Upto 100 amperes | 20° C. (36° F.) 30° C. (54° F.) 
101 to 2,000 amperes | 30° C. (54° F.) | 40° C. (72° F.) 
Above 2,000 amperes | 40° C. (72° F.) — 


(b) The maximum total temperature and tem- 
perature rise of operating coils is not to exceed the 
values shown in the following table :— 


TOTAL TEMPERATURE. ER yee ag ee 
INSULATING 2 
MATERIAL.* Continuously|Int'rmittently Cactinnedaly|iaperatienely 
Mated°C. | Ratea°c. | Rated°C, | Rated °C. 
Class A oor a 90 100 60 70 
ClassBand-Bare Coils 120 130 90 100 
Class D Ce ect “400 110 70 80 
Thermal-tripping | 
devices... ch 2000 | —— 170 — 


*For complete definition of these classes of insulating material 
see Appendix 2. 

(c) All stem connected switches are to have the 
contacts and hinges dowelled or otherwise locked to 
prevent their getting out of alignment by rotation on 
the panel. 
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(d) The minimum number of connection nuts for 
each stud is to be two, but if a nut is required for 
clamping the part to the base, a third nut is to be 
supplied in addition. 


(e) Every switch is to be capable of breaking a 
load current 50 per cent in excess of its rated current 
at rated voltage, 100 times for switches rated up to 
60 amperes, and 10 times for larger switches, and be 
capable of being put into service at the conclusion 
without injurious overheating. 


(f) Every circuit-breaker is to be so adjusted 
that it will open the cireuit when a current flows 
equal to twice (or less than twice) the rating of the 
smallest cable or bare conductor it is installed to 
protect, provided that this requirement is not to apply 
to a motor cireuit! installed in accordance with 
Section 5, clause 2 (c). 


Nore.—It is preferred that the over-current setting of a circuit- 
breaker (expressed as a percentage of the current rating of the 
cable which it protects) should be in accordance with the appropriate 
item in the following Schedule :— 


Over-current 


Continuously rated circuits... ss os aoa 25 per cent 
Generator circuits and intermittently rated circuits 50 per cent 
Steering-gear circuits and emergency circuits 100 per cent 


(g) Where reverse-current protection is provided 
the device is to operate at not more than 15 per cent. 
of the rated full-load current of the generator with 
rated voltage across the potential coil, at any permis- 
sible temperature within the working range. 


The action of the reverse-current mechanism is 
not to be rendered inoperative by a reverse current of 
excessive value provided the applied voltage is not 
reduced by more than 50 per cent. A fall of 50 per 
cent. in the applied voltage is not to render the device 
inoperative, but it may alter the amount of reverse 


current required to open the breaker. 
(h) Every cireuit-breaker rated at more than 15 


amperes is to be of the free-handle type, and is to be 
provided with suitable means of adjustment for deter- 
mining the current at which it is to open the circuit. 
Every circuit-breaker rated at 100 amperes and above 
is to be fitted with an inverse-time-limit over-current 
release. 

(i) Every circuit-breaker is to be so constructed 
that, irrespective of the method of tripping and the 
conditions of load, it will when operated break the 
circuit effectually and without undue arcing. 


(j) Cireuit-breakers are to be so arranged and 
placed that no inflammable material is endangered by 
their coming into action, and that the are cannot reach 
earthed metal. 


(k) Where the current to be interrupted by a 
switch or cireuit-breaker is of such magnitude as to 
cause damage to the contacts, suitable arrangements 
are to be made for the easy renewal of the damaged 
parts, without requiring the removal of the apparatus 
from its place. 


(l) The handles and operating mechanisms of 
switches and cireuit-breakers are to be mechanically 
strong, and are to be so designed and arranged that 
the hand of the operator, when using the device, 
cannot accidentally touch live metal or be injured 
through an are arising from the switch or circuit- 
breaker or the blowing of an adjacent fuse. If 
switches are enclosed, their handles are not to operate 
through unprotected slots. 


(m) Where switches are not fixed on a switch- 
board, the live parts are to be enclosed by covers of 
non-ignitable material. In positions in which they are 
liable to mechanical injury the covers are to be of 
rigid metal or are to be protected by a suitable guard. 
In other positions the covers may be either of rigid 
metal or non-conducting material. Metal cases are to 
be well clear of live parts, and where the switches are 
of the open type and are rated for currents exceeding 
6 amperes at voltages exceeding 125 volts they are to 
be lined with non-ignitable material. 


(n) All switches fixed in positions exposed to the 
weather, to drip, or to an excessively moist atmo- 
sphere, are to be contained in weatherproof cases which 
are to be provided with cable glands or bushings, or 
be adapted to receive screwed conduit, according to 
the way in which the cables entering these fittings 
are run. 


(0) Each cireuit-opening device is to be so con- 
structed and arranged that when placed in the “off” 
position it cannot accidentally move sufficiently to 
close the cireuit. 


20. Fuses.—(a) Every fuse is to comply with the 
requirements of Appendix No. 5, and the choice from 
the categories of duty referred to in the Appendix is 
to be made with regard to the prospective short-circuit 
current and the total output of the generators feeding 
the circuit in which the fuse is connected. 


(b) Details of the construction and tests for 
rupturing capacity and temperature rise of fuses are 
to be submitted for approval and only approved types 
of fuse are to be installed on switchboards, section 
boards and distribution fuse-boards. 
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(c) Each fuse is to be permanently and indelibly 
labelled with the current carrying capacity of the 
circuit or generator protected by it and with the 
appropriate approved size of fuse or replaceable 
element. 


(d) The current rating of a fuse-element is not 
to exceed the current rating of the smallest cable in 
the circuit protected by the fuse-element, provided 
that this requirement is not to apply to a motor cireuit 
installed in accordance with Section 5, clause 2 (c). 
Table XII gives approximate fusing currents for wires 
of copper and standard eutectic tin-lead alloy. 


(e) Every fuse is to be provided with a suitable 
non-ignitable insulating fuse-carrier of such form as 
to protect a person handling it from shock and burns. 


(f) Effeetual provision is to be made for retaining 
in position all fuses subjected to vibration or shock. 


(g) Where fuses are not fixed on a switchboard 
they are to be grouped on section boards or distri- 
bution fuse-boards, or are to be contained within cases 
conforming in all respects to the requirements laid 
down in clause 24. 


(h) Fuses are not to be placed in socket-outlets, 
plugs, or ceiling-roses. 


21. Section Boards and Distribution Fuse-boards.— 
(a) Section boards and distribution fuse-boards are 
to be constructed in accordance with clauses 2 and 3 
above, so far as they are applicable, and the fuses 
fitted on such boards shall conform to clause 20 above. 


(b) Every section board and distribution fuse- 
board is to be contained within a protecting case, 
unless of such size that it is contained in a separate 
compartment or space in the ship. Cupboards or 
compartments containing switehboards are to be 
composed of, or lined with, non-ignitable material. 


(c) Cases are to be of ample mechanical strength 
and rigidity and metal cases are to be protected from 
eorrosion. Ample space for wiring is to be provided. 


(d) Cases are to be of metal, except in passenger 
and other accommodation, and in erew spaces, where 
they may be of wood. 


(e) Metal cases are to be lined with non-ignitable 
insulating material opposite switches not otherwise 
protected; and every fuse and other live part con- 
tained within a metal case is to be not less than 3 inch 
clear from any part thereof. Metal cases, including 
hinged doors, are to be effectually earthed. 
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(f) Soft-wood cases are to be lined with non- 
ignitable material which is to clear all live parts by 
not less than } inch. Cases of hard wood such as 
teak, English oak or mahogany need not be so lined. 


(g) Cases not provided with backs forming an 
integral portion thereof are to have a non-ignitable 
insulating shield between their contents and the bulk- 
head or any other structure to which they are fixed. 


(h) Where glass fronts are provided, the glass is 
to be of the “wired” type and the fronts are to clear 
all live parts by not less than } inch. Where the boxes 
are of metal, such fronts may be regarded as insulating 
shields. 


(i) Cases fixed in positions exposed to the 
weather, to drip, or to an excessively moist atmosphere, 
are to be weatherproof and provided with cable glands 
or bushings, or be adapted to receive screwed conduit, 
according to the way in which the cables entering 
these fittings are run. 


92. Joint and Junction Boxes.—Joint and junction 
boxes are to be constructed wholly of durable, 
non-inflammable, non-absorbent materials, and all 
insulation is to be of permanently high electric 
strength and insulation resistance. The live parts 
are to be so arranged, by suitable spacing or shielding 
with non-inflammable, insulating materials, that 
conductors of opposite polarity or different phase 
cannot readily be short-cireuited. If used in damp 
situations, such boxes are to be watertight. 


DISTRIBUTION. 


Section 4. 1. Every distribution fuse-board 
is to be directly connected to one of the following :— 


(a) The main switchboard or emergency switeb- 
board. ; 


(b) A separate way on a section board. 


(c) A eireuit feeding several distribution fuse- 
boards either by looping-in to their busbars or in the 
form of a ring main. Fuse-links or disconnecting 
links may, if desired, be inserted in these connecting 
eables. Such circuit is itself to be connected to one 
way of the main switchboard, emergency switchboard, 
or section board. Where a reduction is made in the 
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cross-sectional area of a conductor, protection is to 
be provided in compliance with the requirements of 
Section 6, clause 410. 

Norg.—The sequence shown in the following diagram is recognized 
as standard. The number of intermediate boards intervening 


between the final sub-circuit and the main switchboard or emer- 
gency switchboard will depend upon the size and disposition of the 


installation. 
fain switchboard or emergency switchboard 


Current - 
usin 
appliances 


Apphances 
normally 
using more 
than 15 
amperes 


Current - 
usin 


@ppliances Current - 


usin 
appliances 


8B=Section board; DF B= Distribution fuse-board. 


2. Protection Against Excess Current.—Through- 
out an installation every circuit is, except as prohibited 
under clause 3 (c), to be protected on each insulated 
pole by a fuse or circuit-breaker. 


3. Control of Circuits.—(a) Every outgoing circuit 
from a section board or a distribution fuse-board is 
to be controlled by a fuse on each insulated pole, and 
every two-wire circuit rated at more than 100 amperes 
is, in addition, to be controlled as a minimum by a 
switch on one insulated pole. 


(b) Every three-wire circuit supplied from all 
three conductors of a three-phase system is to be 
controlled by a triple-pole linked circuit-breaker with 
overload trips on at least two phases, or, except in 
circuits supplying motors, by a triple-pole linked 
switch and by a fuse on each pole, 


(c) A fuse, non-linked switch, or non-linked 
cireuit-breaker, is not to be inserted in that pole of 
the circuit which is either earthed or derives its 
polarity from an earthed conductor, but an isolating 
link securely fixed to its terminals by bolts or screws 
may be fitted for testing purposes. 


Nore.— Requirements for the control of outgoing circuits from 
main switchboards and emergency switchboards are contained in 
Section 3, clause 10. 


4. Earth Return.—Only ships having steel hulls 
are to be wired on the single-conductor system; hence 
such system shall not be used on composite ships. 


5. Earthing of Neutral.—(a) Where the distri- 
bution is effected on the three-wire direct-current 
system, or three-wire or four-wire three-phase alter- 
nating-current system, whatever the voltage of supply, 
the neutral may, if desired, be earthed. 


(b) Where the voltage exceeds 250 volts (as is 
allowed for a direct-current supply only) across the 
outers of a three-wire system, the neutral is to be 
solidly and permanently earthed at one point at least. 


6. Earthing Connections.— (a) Every earthing 
lead (other than those provided for in clause (b) 
below) is to be of stranded or solid phosphor bronze 
or high-conductivity copper, and is to be protected 
wherever exposed to the likelihood of mechanical 
damage, and also, where necessary, against corrosion, 
particular attention being given in these respects to 
the point of connection to the hull of the ship, The 
nominal cross-sectional area of such earthing lead is 
to be not less than 0-007 square inch for every 
50 amperes of working current, provided that its 
sectional area is in no ease less than 0-0045 square inch 
and is the same as the sectional area of the working 
conductor for all sizes up to 0-007 square inch. Its 
sectional area need not exceed 0-1 square inch. The 
nominal cross-sectional area of every phosphor-bronze 
earthing lead is to be such as to provide a current- 
carrying capacity not less than that which would be 
required for a copper earthing lead. 


Nore.—Where earthing leads are exposed to the weather it is 
preferred that phosphor bronze be used in preference to copper. 


(b) Every conductor used to carry the working 
current of a circuit to the ship’s structure on the 
single-conductor system of distribution is to have a 
cross-sectional area not less than that of the corre- 
sponding conductor of the insulated portion of the 
circuit. 


(c) Every connection to the ship’s structure is to 
be in an accessible position, and is to be secured by a 
brass screw of not less than # inch diameter used for 
this purpose only. Where a cable socket is not used 
(see Section 9, clause 1) the wires are to be formed 
into a hook and placed under a tinned brass washer. 
In all eases care is to be taken to ensure bright 
metallic surfaces at the contact areas immediately 
before screwing up. 
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7. Two-wire Circuits above 250 Volts.—Where 
the voltage exceeds 250 volts, the following conditions 
are to be observed :— 


(a) Motors only are to be supplied at such higher 
voltage. No motor of 3 brake horse-power or less, and 
no portable motor of any size, is to be supplied at such 
higher voltage. 


(b) All exposed metalwork, other than that 
designed to be live, is to be effectually connected to 
earth. 


(c) All apparatus is to be so constructed, enclosed, 
and protected, that there shall be no danger of shock 


in the ordinary handling thereof. 
Nore.—Requirements for generators, motors, and cables, for 
voltages exceeding 250 volts are contained in Sections 2, 9, and 12. 


8. Three-Wire Circuits above 250 Volts.—Where 
three-wire distribution is employed and the voltage 
across the outer conductors exceeds 250 volts, the 
voltage between any two points in one space or 
compartment where portable fittings, appliances, or 
accessories are likely to be used is not to exceed 250 
volts, unless the fittings, appliances, or accessories, 
between which there may be a higher voltage, are so 
situated that they cannot be brought within six feet 
of each other. 


9. Alternative Lighting in Engine Rooms, etc.— 
In engine rooms and boiler rooms, and in the corridors 
and stairways leading to the boatdecks of passenger 
ships, alternate groups of lamps are to be supplied 
from circuits so arranged that the melting of any one 
fuse-element (other than a fuse-element on the main 
switchboard) will not leave these spaces in darkness. 


10. Emergency Supply.—Where the Board of 
Trade require an emergency supply to be provided, 
it is to be adequate in amount, and so disposed as to 
meet all requirements concerning safety imposed by 
the Board of Trade. Emergency circuits are to be 
connected direct to a change-over switch or switches, 
which are to be fitted on the emergency switchboard 
only, to enable such circuits to be quickly transferred 
from the ordinary source of supply to the source of 
emergency supply. Where an emergency battery is 
installed, an indicator is to be provided and is to be 
arranged to show whether the battery is in service. 
The indicator should preferably be mounted on the 
main switchboard. 


11, Shore Connections.—Where provision is 
required for a supply of electrical energy from a 
source on shore or other external source, a suitable 
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connection box or boxes is to be fitted in a position 
convenient for the reception of portable cables from 
the external source, and containing terminals of ample 
size and of such form as to enable the conductors to 
be effectually clamped therein. The terminals are to 
be connected to the main switchboard by suitable 
cables permanently fixed. Where the cables are of 
300 amperes capacity or less they are to have at the 
incoming point on each pole fuses and a linked switch 
of appropriate size. The cables are to be connected 
to the main switchboard through a switch on each 
pole. Where it is intended to supply current from 
the ship’s generator to outside sources, a fuse is also 
to be fitted on each pole at the switchboard. 


12. Interference with Magnetic Compasses.— 
(a) Generators, motors, secondary batteries, control 
gear, resistors, electric cables, and other apparatus 
producing an external magnetic field when in use, 
are to be fitted at such distances from the compass 
bowl (having regard to the strength of field set up 
and the facilities for its conduction by magnetic 
materials) as will reduce the magnetic field produced 
by such apparatus to a negligible value thereat. 

Norz.—It is recommended that the devices and apparatus, referred 
to in clause 12 above, should never be less than 10 feet distant from 
any magnetic compass. 

(b) A single-conductor direct-current circuit is 
not, in any instance, to be fitted within 30 feet of 
standard and steering compasses. In order that the 
lead and return currents in such cireuit shall 
neutralize one another in two-conductor systems, 
eables in the vicinity of the compass are preferably 
to be twin; and single-core cables are to be fixed as 
close to one another as possible, and are to be 
equidistant from the compass throughout their length. 
Cables within the compass binnacle are to be as short 
and direct as possible; and where such cables are 
single-core, they are to be twisted together and are 
not to be coiled into spiral loops. 


(c) The current input of incandescent electric 
lamps employed for illumination of the compass eard 
is not to exceed 0-6 ampere. Such lamps are to be 
so placed that no live part is less than 7 inches from 
any part of the magnetic system of the compass. 


(d) Careful tests are to be made during the 
adjustment of the compasses. The effect of switching 
on and switching off circuits, motors, and other 
electro-magnetic apparatus, near the compasses is to 
be noted, and eareful records kept of any errors 
observed, whether corrected or not. 


RULES FOR ELECTRICAL EQUIPMENT. iyi 


13. Navigation Lights.— (a) Each navigation 
light is to be separately wired from a special distri- 
bution fuse-board which is not to supply any other 
group. This distribution fuse-board is to be placed in 
a position accessible to the officer of the watch. 

(b) Each navigation light on a single-conductor 
system or a two-conductor earthed system is to be 
controlled by a fuse and a single-pole switch on the 
insulated pole, and every such light on a _ two- 
conductor insulated system is to be controlled by a 
fuse on each pole and a double-pole linked switch. 
These switches and fuses are to be fitted on the special 
distribution fuse-board referred to in clause (a) above. 


(c) Each navigation light on a single-conductor 
an automatic indicator to give an aural and/or visual 
signal in the event of extinction of the light. Where 
a visual signal is not employed, the source of supply 
to the aural device is to be a primary or secondary 
battery. Where a visual signal is employed and 
failure of the indicator lamp would result in interrup- 
tion of the supply to the navigation lights, means are 
to be provided for bridging the indicator contacts 
until the faulty lamp is replaced. 


Nore.—Clause 13 (c) does not apply to tugs, trawlers, or fishing 
and similar small vessels. 


The indicator referred to in clause 13 (c) may, if desired, be 
combined with the special distribution fuse-board specified in 
clause 13 (a). 


The efficiencies of navigation lamps are based on a voltage drop 
in series indicating devices up to 3 per cent of the rated voltage of 
the circuit. 


(d) In the event of failure of the circuit supplying 
the navigation lights, it is to be possible on the bridge 
to change them over to an alternative circuit. 


(e) The permanent cireuit to each navigation 
light is to terminate in a watertight connection box 
adjacent to the lantern, and the lamp is to be provided 
with a short length of flexible cable, securely anchored, 
for connection to the watertight box, subject to the 
exception that for mast-head lights a watertight plug 
and socket may, if desired, be used as an alternative. 


(f) On single-wire systems every navigation light 
is to be wired from the distribution fuse-board with 
two insulated conductors, the earth connection being 
made at an earth point in the distribution fuse-board. 


14. Control of Electric Lift Circuit.—(a) Circuits 
which supply current to the motor operating an 
electric lift or hoist are not to be included in any twin 
or multicore trailing cable used in connection with 
the control and safety devices of the lift or hoist; 

N 


and they are not to be connected to a distribution fuse- 
board controlling final sub-cireuits for lighting unless 
the maximum current (including the starting or 
accelerating current) of the motor is less than 20 per 
cent of the total rating of the fuse-ways on the 
distribution fuse-board, and unless the fuse-way of 
the motor circuit is clearly labelled. 


(b) A twin or multicore trailing cable which is 
used in connection with an electric lift or hoist, and 
which incorporates any conductor of any circuit 
operated at the supply voltage, is not to include any 
conductor of an electric bell or similar signalling 
circuit which is operated at reduced voltage from the 
supply system, or which is energized from another 
source. 


THE ARRANGEMENT OF FINAL SUB-CIRCUITS. 


Section 5. 1—/(a) Every final sub-cireuit is 
to be connected to a separate way on a distribution 
fuse-board or section board, or to the main switch- 
board or emergency switchboard. 


(b) A final sub-cireuit having a rated capacity 
not exceeding 15 amperes may supply any number of 
points up to ten. A final sub-cireuit having a rated 
capacity exceeding 15 amperes is not to supply more 
than one point. 


(c) In cornice lighting, panel lighting, and elec- 
tric signs, where lampholders are grouped in close 
proximity to each other and are connected to the 
circuit without flexible cords, each lampholder is not, 
for the purposes of clause (b) above, to be deemed to 
be one point. In these cireumstances more than 10 
lampholders may, if desired, be connected to a final 
sub-circuit, provided that the maximum working 
eurrent in such sub-cireuit does not exceed 10 amperes. 


Nore.—Where a circuit for a pilot lamp in connection with a 
current-using appliance is connected through a local fuse or fuses 
to the final sub-circuit supplying the appliance, such pilot-lamp is 
not, for the purposes of these Rules, deemed to be a final sub-circuit. 


2. Protection against Excess Current.—(a) Every 
final sub-cireuit is, exeept as prohibited under 
Section 4, clause 3 (c) to be protected on each 
insulated pole by a fuse or cireuit-breaker. 


(b) Where the starting or accelerating current of 
a motor considerably exceeds the rated full-load 
current, the current at which the circuit-breaker is 
adjusted to operate, or the current rating of the fuse- 
element (or fuse elements) protecting the motor, may 


Section 5 
ELEC. EQUIPMENT 


178 LLOYD’S REGISTER OF SHIPPING. 


exceed by not more than 50 per cent that required for 
compliance with Section 3, clauses 19 (f) and 20 (d) 
for the protection of a cable rated for the full-load 
current of the motor; and the fuse containing such 
fuse-element is to be of the appropriate rating. 


(c) A fuse smaller than one rated for a normal 
working current of 3 amperes need not be inserted in 
any final sub-cireuit. 


3. In every installation the lighting circuits are 
to be supplied by final sub-cireuits separate from the 
circuits for heating and power requirements. 


4. Control of Final Sub-Circuits.— (a) Every 
two-wire circuit rated at more than 100 amperes is to 
be controlled as a minimum by a switch on one 
insulated pole. 


(b) Every three-wire cireuit supplied from all 
three conductors of a three-phase system is to be 
controlled by a triple-pole linked cireuit-breaker with 
overload trips on at least two phases, or by a fuse on 
each pole and, for cireuits rated at more than 60 
amperes, by a triple-pole linked switch. 


CONDUCTORS. 


Section 6. 1. Standard Sizes.—The sizes of 
conductors shown in Tables I, II, and IV, are recog- 
nized as standard for ship installations. 


2. Material.—(a) All conductors of cables are to 
be of annealed copper having an elongation of at 
least 15 per cent when determined by a test piece not 
less than 6 inches nor more than 12 inches long and 
conforming in all other respects to the Standards of 
the International Electrotechnical Commission Publi- 
cation No. 28. 


(b) Where the insulating covering of the 
conductor of a cable is composed of vuleanized rubber, 
each wire is to be effectually and uniformly coated 
with tin free from all impurities, and the tinned 
conductor of the finished cable is to be capable of 
withstanding the tinning test set out in Appendix 7. 


(c) Where the insulating covering of the 
conductor of a cable is cambric impregnated otherwise 
than with a bituminous-base compound, an effective 
separating tape is to be inserted between the cambric 
and the lead-alloy sheathing, and, where the conductor 
is not tinned in compliance with clause (b) above, also 
between the eambrie and conductor. 
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(d) All busbars, busbar connections, and bare 
conductors, are to comply with the requirements of 
the appropriate clauses, Appendix 7. Aluminium is 
not to be used. 


3. Minimum Size of Conductor.—The smallest 
conductor for fixed wiring is to have a normal cross- 
sectional area of not less than 0-0015 square inch. 


4. Maximum Size of Single Wire.—All conductors, 
except earth continuity conductors, of cable having 
a nominal cross-sectional area exceeding 0-003 square 
inch (1/-064 in.) are to be stranded. 


5. Current Carrying Capacity of Cables.—Every 
conductor of a cable (other than a flexible cord or 
flexible cable, for which see Section 8) is to be eapable 
of carrying, without the respective ratings set out 
in Tables I and II inclusive being exceeded, the 
maximum current which will normally flow through 
it, provided that :— 


(a) For final sub-cireuits a diversity factor is not 
to be applied. 


(b) For circuits other than final sub-cireuits a 
diversity factor may be applied, provided that the 
known or anticipated conditions are suitable for the 
application of diversity. 

Nors.—It is impossible to specify in these Rules the value of the 
diversity factor for every type of installation. For the application 
of diversity to circuits supplying cargo-winches, cranes, windlasses, 
and capstans, see clause 6 below. 

(c) For an electric motor, the maximum current 
is to be deemed to be the full-load rated current of 
the motor, and, unless the actual current be known, is 
to be taken to correspond to the values given in 
Table XIII for the types referred to therein. For 
motor outputs between those shown in the Table, 
the full-load current is to be taken to be directly 
proportional to the output and is to be calculated 
from the next lower output given in the Table. 


(d) Where the load on a cable is intermittent, 
the cable is permitted to carry a larger current 
(subject to voltage drop) than if continuously loaded. 
Table III gives the maximum permissible currents for 
half-hour and one-hour ratings. In no case is a 
shorter rating than one half-hour to be taken whatever 
may be the degree of intermittency. 


(e) In assessing the current rating of lighting 
points for the purpose of determining sizes of 
conductors, every lampholder is to be deemed to 
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require a current equivalent to the maximum load 
which is likely to be connected to it, which is, except 
for the circuits described in Section 5, clause 4 (c), to 
be assumed to be at least 60 watts, provided that 
where the lighting fitting is so constructed as to take 
only a lamp smaller than 60 watts the conductors may 
be assessed accordingly. 


6. Circuits for Cargo-Winches, Windlasses, etc.— 
(a) Cables for the motors of ecargo-winches, cranes, 
windlasses, and capstans, are to be suitably rated for 
the duty intended, and, unless the duty is such as to 
require a longer rating, cables for winch motors may, 
if desired, be half-hour rated (subject to voltage 
drop) based on the maximum brake-horse-power 
ratings of the motors. Cables for windlass motors 
and capstan motors are to be not less than one-hour 
rated (subject to voltage drop) based on the maximum 
brake-horse-power ratings of the motors. 


(b) A diversity factor may, if desired, be applied 
in calculating the cross-sectional areas of cables 
supplying groups of cargo-wineh motors or crane 
motors, subject to such factor being based on the 
proposed duty of the motors and on currents as 
required by Table XIV. Such cables are to be capable 
of carrying continuously the current ealeulated by 
applying the diversity factor to the total connected 
load of winch motors and crane motors. Where the 
cables feeding winch motors and/or crane motors 
supply, in addition, other equipment, the current 
upon which the size of the cable is based is to be 
computed with due regard to the coincidence of the 
various loads. 


7. Equalizer Connections.—Every equalizer con- 
nection for use with flat-compounded generators is to 
have a sectional area of at least 50 per cent of the 
sectional area of the positive and negative connections 
to the generator. 

Notz.—To assist proportionate sharing of the load by parallel- 
connected generators, it is recommended that where the lengths of 
the connections or the rated sizes of the generators are different 
the section areas of the equalizer connections should be so graded 


as to ensure that the voltage drop in all of them is equal at 
full load. 


8. Cables Unsuitable for Alternating-Current.— 
Single-core cables armoured with wire or tape of 
magnetic material are not to be used for alternating 
current. 


n2 


9. Voltage Drop.—The size of conductors is to be 
so selected that the fall of voltage between the main 
switchboard busbars and any and every point on the 
installation, when the conductors are carrying the 
maximum current under the normal conditions of 
service, does not exceed 4 per cent of the voltage at 
the busbars for lighting circuits, 6 per cent of the 
voltage at the busbars for power and heating circuits, 
and 1 volt plus 1 per cent of the voltage at the busbars 
for radio apparatus mains when carrying the main 
and battery-charging loads simultaneously. 


Nore.—Where an independent charging circuit is provided for 
the radio battery, the last words of clause 9 apply only to the 
radio-apparatus mains. 


10. Relative Sizes of Conductor and Fuse-Link.— 
In each cireuit every cable is to have a current rating 
not less than that of the fuse-element (or the adjust- 
ment of the cireuit-breaker) protecting the circuit. 
Where a reduction in cross-section is made to a con- 
ductor, e.g., at an extension or branch thereof, the 
smaller conductor is to be protected locally by a 
cireuit-breaker or fuse-element of the appropriate 
rating (see Section 3, clauses 19 (f) and 20 (d) and 
Tables I to IV) except where the adjustment of the 
cireuit-breaker or the rating of the fuse-clement 
protecting the larger conductor does not exceed the 
rating of the smaller conductor. 


THE INSULATION AND PROTECTIVE COVERING 
OF CABLES. 


Section 7. 1.—Only the following types of 
cables, which may be single-core, twin, or multicore, 
are to be employed :— 


(a) Vuleanized-rubber-insulated cables :— 
(i) Taped, braided and compounded. 


(ii) Lead-alloy-sheathed (with, if desired, 
braiding over the lead). 


(iii) Lead-alloy-sheathed and armoured (with, 
if desired, braiding over the armour) 


(iv) Vuleanised - rubber-sheathed (“H.R.” 
type). Varnished-calico taped, braided, 
and compounded with fire-resisting 
compound ; and com lying with special 
test requirements. 
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(b) Impregnated-paper-insulated cables and var- 
nished-cambric-insulated cables :— 


(i) Lead-alloy-sheathed (with, if desired, 
braiding over the lead). 


(ii) Lead-alloy-sheathed and armoured (with, 
if desired, braiding over the armour). 


2.—Where it is desired to use types of cables 
insulated otherwise than specified in clause 4 above, 
sample lengths are first to be submitted for approval, 
each sample being accompanied by a report from a 
recognized testing authority regarding the behaviour, 
properties, and life, of the insulating materials 
employed. 


3. Vulcanized - Rubber - Insulated Cables. — (a) 
Vuleanized-rubber-insulated cables are to be insulated 
with two or more layers of vuleanized rubber which, 
except in single-core vuleanized-rubber-sheathed cables 
(“H.R.” type) are to be covered with a helical binding 
of a high-quality cotton tape proofed on one side with 
rubber and applied before vulcanization, with a 
suitable overlap. The whole is to be vuleanized 
together and is to form a compact homogeneous body ; 
it is not to be possible to separate the layers of rubber. 
but the tape is to be removable without tearing the 
rubber. The thickness of the insulation is to be in 
accordance with the appropriate Table V or VI. 


(b) Braided cables are to have a fibrous braiding, 
thoroughly impregnated with a preservative compound 
of such a nature as not to have any deleterious action 
on the rubber or armouring as the ease may be. The 
finish of the braiding is to be smooth and uniform. 


(c) The interstices between the cores of twin and 
multicore rubber-insulated cables are to be filled with 
jute or rubber and a rubber-proofed cotton tape is to 
be applied with a definite overlap over the laid-up 
and filled cores. 


4. Impregnated - Paper - Insulated Cables.— (a) 
Impregnated-paper-insulated cables are to be insulated 
with layers of paper impregnated with a chemically 
neutral insulating compound. The paper is to be 
manufactured from chemical wood-pulp fibre and is to 
be uniform in texture, strong, long fibred, free from 
imperfectly pulped materials, metallic particles or 
deleterious substances. It is not to contain mechanical 
wood, straw, esparto, or any other low-grade fibrous 
materials. The thickness of the insulation is to be 
in accordance with the appropriate Table VII or VIJ* 
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(b) The insulated cores of multicore impregnated- 
paper-insulated cables are to be laid up with a 
suitable lay, the interstices are to be filled with paper 
or jute, and the cable is to be sheathed with lead 
alloy, in accordance with clause 6. 


5. Varnished - Cambric - Insulated Cables.—(a) 
Varnished-cambric-insulated cables are to be insulated 
with layers of suitable high-quality varnished-cloth 
tape or strip, free from wrinkles, blisters, and other 
imperfections. A viscous, non-drying, and insulating 
compound is to be used for lubricating and sealing 
the layers of the varnished eambric. The compound 
is to be of a mineral base and is not to dry out or 
deteriorate. The compound is not to drip from the 
end of a three-foot length of the cable when suspended 
in a vertical position for 48 hours at a temperature 
of 170° F. (77° C.). The thickness of the insulation 
is to be in accordance with the appropriate Table 
VII or VIII. 

(b) The insulated cores of multicore varnished- 
cambric-insulated cables are to be laid up with a 
suitable lay, and the interstices are to be filled with 
impregnated jute or other suitable filling material. 

6. Lead - Alloy Sheathings. — (a) Lead - alloy- 
sheathed cables are to be provided with a closely 
fitting sheath of uniform thickness, free from flaws, 
and having a smooth exterior surface. The metal of 
the sheath is to be of alloy A or alloy B specified 
below. 


| Composition (percentage by weight). 
Mt atti tem ald adi kaart, ache TRG Ga 
| Tin. | Cadmium. | Lead 
| Min. | Max. | Min. | Max. | 
The 
Alloy A Li Beal er seve — | remainder 
eee 0°35 | 0-45 | 0°12 | 0°18 
| 


The lead used in these alloys is to have a lead 
content of not less than 99-90 per cent, and the 
impurities, including zine and bismuth, are not to 
exceed 0-10 per cent. Zine is not to be present in an 
amount exceeding 0-002 per cent, nor bismuth in an 
amount exceeding 0:05 per cent. No scrap is to be 
used other than that derived from the cable maker’s 
own manufacture. 

(b) The radial thickness of lead alloy sheathing 
is not to fall below the value specified in the appro- 
priate Tables (see Tables V, VI, VII and VIII) by more 
than 10 per cent plus 10 mils. 
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7. Armouring.—Armoured lead - alloy - sheathed 
cables are to have over the sheath a layer of hessian 
tape or other suitable material impregnated with a 
moisture-resisting preservative compound. On the 
bedding is to be applied an armouring of annealed 
and galvanized steel wire. The wires are to have a 
uniform lay of approximately 10 times the diameter 
of their pitch circle for wires exceeding 0-08 inch 
diameter, and of approximately 8 times the pitch 
cirele diameter for wires of 0-8 inch diameter and all 
smaller sizes. The armouring is to be so applied as 
to present a uniform cylindrical exterior surface. The 
diameter of armouring wire is to be as specified in 
Tables V, VI, VII, VIII and IX, and the thickness of 
the bedding, measured before the armouring is 
applied, is to be in accordance with Table IX. 


8. “H.R.” Type Cable.—“H.R.” type cable is to 
consist of a rubber insulated core having a sheath of 
special oil-resisting rubber compound, taped and 
braided and treated with a flame-resisting compound. 
Suitable type tests are to be carried out and the 
results submitted for consideration. Only approved 
makes are to be used. 


9. Multicore Cables.— (a) All the stipulations 
contained in these Rules relating to quality, dimen- 
sions, and tests, of single-core cables are, so far as 
they apply, to govern the construction of twin and 
multicore cables. 

(b) The insulation of multicore cables for con- 
tactor operating circuits is, as a minimum, to be 
660 volt grade. 


10. Testing and Inspection.—The prescribed tests 
and inspections are to be made at the place of manu- 
facture prior to despatch and may be required to be 
earried out under the supervision of the Surveyor; 
but, in the event of any of the material proving 
unsatisfactory in the eourse of being installed in 
vessels, such material shall be rejected, notwith- 
standing any previous certificate of satisfactory 
testing. 


11. Tests of Dielectric of Cables.—(a) A voltage 
test is to be carried out on all cables at approximately 
room temperature with alternating current of sine 
wave form at a frequency between 25 and 100 eycles 
per second, and the root mean square of the voltage is 
to be as stated below for the appropriate grades of 
eable and maintained continuously at the full voltage 
for 15 minutes. The voltage test is to be made on the 
insulated core at the manufacturer’s works after the 
core has been immersed in water for not less than 


12 hours, and while still immersed, except that lead 
sheathed cables need not be so immersed. The voltage 
is to be applied between the conductor and the water or 
lead sheath, which is to be earthed, and between the 
conductors of twin and multicore cables. 


VoLTaGE TESTS ON CABLES, 


A.C. Test voltage 
Grade. applied for 
15 minutes. 
Volts. 
250 volt cables and flexible cords 1,500 
660 volt cables and flexible cords 3,500 
1,000 volt cables ... iE “it 3,500 
3,300 volt cables ... 3 se 10,000 
3,300 volt cables for systems 

having the centre point earthed 5,800* 


* Applied between conductors and earth. 


(b) The insulation resistance between the con- 
ductor and the water in which the insulated core is 
immersed, or between the conductor and the lead 
sheath, for vuleanized-rubber-insulated eables is not 
to be less than the values given in Table X. The 
temperature of the water is to be at or near 60° F, 
(156° C.). When the temperature is not exactly 
60° I’. (15-6° C.) the result obtained is to be corrected 
by the appropriate constant given below. 


TEMPERATURE CORRECTION FOR INSULATION 


RESISTANCE, 

eee, -| Multiplier Tempera-| Multiplier 
ture °F. Constant ture °F. Constant 
1 2 3 4 
50 0-773 60 1-000 
51 0-793 61 1-026 
52 0-814 62 1-053 
53 0-836 63 1-080 
54 0-857 | 64 1-108 
55 0-880 65 1-137 
56 0-902 66 1/167 

| 57 0-926 67 1-198 
| 58 0-950 | 68 1-229 
| 59 0-975 69 1-261 
| 70 1-293 


The measurement of insulation resistance is to 
be made after one minute’s electrification with direct- 
current at not less than 500 volts. 


Section 7 
ELEC. EQUIPMENT 


182 LLOYD’S REGISTER OF SHIPPING. 


THE INSULATION AND PROTECTIVE COVERING OF 
FLEXIBLE CORDS AND FLEXIBLE CABLES. 
Section 8. 1. Types of Flexible Cords and 

Flexible Cables.—Flexible cords and flexible cables, 

other than those dealt with in clause 3, and Section 45, 

clause 6 (ce), are to be provided with one of the 

following protective coverings :— 

(a) Natural or self-extinguishing artificial silk 
braiding. 

(b) Glacé cotton braiding. 

(c) Fibrous braiding, thoroughly compounded. 

(d) Hard cord braiding in addition to the 
covering specified in (c) above. 

(e) Tough rubber sheathing applied directly to 
the laid-up insulated cores, with or without 
braiding. 

2. Flexible cords and flexible cables are to, except 

as provided for in clause 3, comply with such clauses 

of Section 7 as are applicable. 


3. Where the conductor temperature exceeds 
150° F. (65:5° C.) but does not exceed 176° F. (80° C.), 
flexible cords for connection to immersion and other 
heaters are to be one of the following types :— 

(a) Flexible cords having the conductor insulated 
with heat-resisting rubber, asbestos roved, 
and cotton or asbestos braided overall. 

(b) Flexible cords having the conductor roved 
with asbestos, insulated with varnished 
eambrie, asbestos roved, and cotton or 
asbestos braided overall. 

(c) Flexible cords having the conductor insulated 
with varnished cambric, asbestos roved, 
and cotton or asbestos braided overall. 

Nore.—Types (5) and (c) above are suitable for use in dry 
situations only. 

4. Current Rating of Flexible Cords and Cables.— 
Flexible cords and flexible cables are to be capable of 
earrying, without the respective ratings set out in 
Table IV being exceeded, the maximum current which 
will normally flow through them. 


5. Earth Continuity Conductor in a Flexible Cord 
or Flexible Cable-—(a) The earth continuity conductor 
in a flexible cord or flexible cable is to be insulated. 


(b) In a flexible cord having conductors of a 
nominal cross-sectional area of 0:0048 square inch or 
less, the nominal cross-sectional area of the earth 
continuity conductor is to be equal to those of the 
current-carrying conductors. 
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(c) In flexible cords having conductors of a 
nominal cross-sectional area greater than 0-0048 
square inch, and in flexible cables, the nominal ecross- 
sectional area of the earth continuity conductors is to 
be at least 0-0048 square inch and, in general, not less 
than one-half those of the current-carrying conductors. 


THE INSTALLING AND FIXING OF CABLES. 


Section 9. 1. Gable Ends and Sockets.—(a) 
Where substantial mechanical clamps are not used, the 
ends of every conductor having a nominal cross- 
sectional area exceeding 0-01 square inch (7/-044 in.) 
are to be provided with soldering sockets of such a 
size as to contain all the strands of the conductcr. 


(b) Soldering fluids containing acid or other 
corrosive substances are not to be used. 


2. Preparation of Cable Ends.—(a) Whensoldering 
or securing the ends of conductors to sockets or 
terminals, the insulation is not to be removed further 
than is necessary to allow the unreduced conductor to 
enter and completely fill the socket or terminal. 


(b) The braid, lead, or other covering over the 
insulation, including the tape in contact therewith, is 
to be cut back at least half an inch from the end of 
the insulation in cables up to 4 inch diameter 
(measured over the insulation), and at least one inch 
from the end of the insulation in cables of greater 
diameter. 


3. Sealing of Cable Ends.—(a) The exposed con- 
ductor and insulation of impregnated-paper-insulated 
cables and varnished-cambric-insulated cables is to be 
protected from moisture by being suitably sealed. 


(b) All the strands at the exposed ends of the 
conductors of impregnated-paper-insulated cables and 
varnished-cambrie-insulated cables exceeding 0-0045 
square inch sectional area are to be soldered together, 
where such exposed ends are not provided with cable 
sockets. The ends of the conductors of vuleanized- 
rubber-insulated cables in damp situations shall be 
similarly treated. 


(c) Where vulcanized - rubber - insulated cables 
operate under exceptional conditions of heat or 
moisture, or are subject to other deleterious agents, 
their exposed ends are to be effectually sealed. 


Norz.—Under all conditions the life of vulcanized-rubber-insulated 
cables is considerably increased if means are taken to exclude air 
from exposed rubber insulation and from the conductor where it 
emerges from the rubber insulation. 
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4. Selection of Gable Runs.—(a) Cables are, as 
far as is practicable, to be fixed in accessible positions, 
so chosen that the cables are not exposed to drip or 
accumulation of water or oil, steam or oily vapour, 
high temperatures from boilers, steam pipes, exhaust 
pipes, radiators, resistors, or other hot objects, or 
to avoidable risk of mechanical damage. Unless 
adequately protected, cables are not to be laid under 
machines or floor-plates. Cables in winch contactor 
houses are, as far as is practicable, to be kept clear 
of the outer steel plating (if any) and away from the 
heat of the resistors. 


(b) Cables, other than those specially designed 
for high temperatures, are not to be installed in any 
situation in which temperatures greater than the 
following are likely to be attained : 


Maximum Temperature of 
Cable Surroundings. 


115° F. (46° C.) 

150° F. (65-5° C.) 
150° F’. (65-5° C.) 

(c) A vuleanized-rubber-insulated cable is not to 


be so bent that the radius of the inside of the bend is 
less than that given in the following schedule. 


Type of Insulation. 


Vulcanized Rubber 
Impregnated Paper 
Varnished Cambrie 


UNARMOURED. 


ARMOURED. 
More than 1 inch 
overall diameter. 


Less than 1 inch 
overall diameter. 


4 times overall | 6 times overall | 6 times overall 
diameter of diameter of diameter of 


eable. eable. cable. 


This requirement does not necessarily apply to 
bends in small cables where entering fittings, terminal 
boxes, ete. 


(d) A cable (whether armoured or not) insulated 
with impregnated paper or varnished cambrie is not 
to be so bent that the radius of the inside of the bend 
is less than eight times the overall diameter of the 
eable. 


5. Support and Protection.—(a) All eables (other 
than flexible cables connected to portable or movable 
fittings) are to be securely fixed in position in accor- 
dance with the requirements of clauses 6, 7, and 8, 
below. 


(b) Where exposed to risk of mechanical damage, 
cables shall be protected by sheet-iron plating or by 
heavy-gauge screwed steel conduit, The use of copper 


conduit is permitted. Copper conduit is not to be 
used in situations where it will be exposed to 
mechanical damage unless further protected by sheet- 
iron plating or other similar shielding. 


(c) In machinery spaces, galleys, bathrooms, and 
laundries, or where unavoidably exposed to the 
weather or to the action of sea water, cables, other 
than vuleanized-rubber-sheathed cables of the “H.R.” 
type, are either to be lead-alloy-sheathed, with or 
without further protection, or be run in conduit. 


(d) Cables entering cold-storage chambers are to 
pass directly through the walls or lagging of the 
chamber and are to be protected by a continuous tube 
flanged at each end; alternatively, they may pass 
through holes in wood in door frames, in which case 
the holes are to be sealed at both ends. 

(e) Cables fixed within cold-storage chambers are 
to be either lead-alloy-sheathed with or without 
armouring or braiding, or vuleanized-rubber-sheathed 
of the “H.R.” type. They are not to be embedded in 
the walls or lagging, but are to be in full view 
throughout their length. They are to be supported 
on cleats made of porcelain, hardwood, or other non- 
metallic and non-hygroscopie material, provided that 
armoured cables may, if desired, be fixed with gal- 
vanized iron clips. As an alternative, cables may be 
earried on galvanized perforated plating which is so 
fixed as to leave a space between the back of the 
plating and the face of the chamber. 

(f) Every lead-alloy-sheathed cable, whether 
armoured or not, is to have its lead-alloy sheath and 
armouring (if any) effectually earthed at both ends, 
provided that in final sub-circuits earthing may, if 
desired, be at the supply end only. Effectual means 
are to be taken to ensure that all metallic envelopes 
of cables are made electrically continuous throughout 
their length. All earthing connections are to be 
effected by means of clamps or soldered joints, or, 
alternatively, by glands specially designed for the 
purpose of forming part of joint boxes or similar 
fittings in which cables terminate. 

(g) Metal staples are not to be used for fixing any 
eable. 

(h) Flexible cords are not to be used for fixed 
wiring. 

(i) Cables of opposite polarity may, if desired, be 
bunched in conduit if carrying direct current, but 
cables carrying alternating current are always to be 
so bunched that the outgoing and return cables are 
drawn into the same conduit. 
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(j) Cables carrying alternating current are to 
be kept separate from cables carrying direct current, 
and if on the same tray they are to be supported on 
separate cleats. 


(k) Cables shall not be led through or be in 
direct contact with oil fuel tanks. 


(l) Excessively large groups of cables are to be 
avoided. 
Norg.—Attention is drawn to the possibility of corrosion of the 


lead-alloy sheathings of cables as a result of contact, in the 
presence of moisture, with oak and other woods. 


6. Exposed or Cleated Wiring.—(a) Lead-alloy- 
sheathed cables, whether armoured or not, and 
vuleanized-rubber-sheathed cables of the “H.R.” type 
may, except as required by clause 5 (b) above, be used 
without the further protection of easing, duct, or 
conduit, provided that they are secured by metal clips 
having smooth or rounded edges. All clips are to be 
firmly secured by screws of ample strength and are 
to be spaced in accordance with Table XI. The clips 
are to be formed of non-rusting material or shall have 
a non-rusting finish. 


(b) Cables of all classes having a nominal cross- 
sectional area of 0-1 square inch and above may, if 
desired, be supported on cleats, which are to be spaced 
in accordance with Table XI and constructed of 
porcelain, hardwood, or other non-metallic, non- 
hygroscopic insulating material. The insulators are 
to have smooth or rounded edges that will not indent 
or damage the cable. In damp situations the supports 
and fixings of the insulators are to be of non-rusting 
material. 


7. Cables in Conduit.—Any type of cable (other 
than the high-voltage cables specified in Section 17 
for luminous-discharge-tube installations) which com- 
plies with Section 7, clause 4 may be enclosed in 
conduits, provided that :— 


(a) The conduits and conduit fittings comply with 
the requirements of clauses 9 and 40. 


(b) Ventilating outlets suitably placed are 
provided, preferably at the highest and lowest points 
of the conduits, to allow cireulation of air and to 
ensure that water cannot lodge in any part of the 
conduits. 


(c) The radius of any conduit is such as to permit 
of compliance with the requirements of Section 9, 
clause 4 (c) and (d) for the bending of cables. In any 
event the inner radius of the bend is not to be less 


Section 9 
ELEC. EQUIPMENT 


than 2} times the outside diameter of the conduit; 
and elbows or tees, other than those of the inspection 
type, are not to be used except at the end of conduits 
immediately behind accessories or lighting fittings. 


(d) The ends of, and the outlets from, all 
conduits are bushed or so finished as to prevent 
abrasion of the coverings of cables emerging there- 
from. 


(e) The saddles and fixings used for securing the 
conduits are of non-rusting material or have a non- 
rusting finish. 

(f) The conduits are earthed and are mechanic- 
ally and electrically continuous across all joints. 


(g) Communication cables are not fitted in the 
same conduit as cables supplying lighting and power, 
unless the lighting and power cables and/or the 
communication cables are protected by lead alloy 
sheathing or vuleanized rubber sheathing of the 
“H.R.” type: 


(h) The number of cables in one conduit is such 
that they can be easily drawn in, and, in any event, 
is such that the sum of the overall cross-sectional 
areas of the cables does not exceed for the respective 
types the following percentages of the internal cross- 
sectional area of the conduit :— 


Braided cables ... 50 per cent. 
Plain lead-alloy-sheathed cables 40 per cent. 


Lead-alloy-sheathed cables ar- 
moured, with or without 


braiding over the armour . 30 per cent. 


In every run of conduit facilities are to be provided 
as may be necessary to obviate the drawing of cables 
around more than one bend of 90 degrees or two 
diversions of 45 degrees in the run of the conduit. 


(i) Armoured cables and cables having fine wire 
braiding are not to be drawn into the same conduit 
as cables not similarly protected. 


8. Cables in Wood Casing.—Any type of cable 
which complies with Section 7, clause 4 may be 
enclosed in wood easing, provided that :— 


(a) The easing is used only in dry situations and 
is not exposed to drip due to condensation or other 
cause. 


(b) The casing and capping are secured by 
serews, which for the capping shall be of brass and 
on the outer edges only. 


(c) Where the casing forms part of ornamental 
woodwork, the cables are readily accessible. 
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(d) Direet-current power, heating, and lighting 
cables of opposite polarity are not to be bunched in 
the same groove. 


(e) Precautions are taken to ensure that, where 
cables from different grooves cross one another, they 
are separated by insulating material. 


(f) Communieation eables connected to systems 
having a voltage not exceeding 55 volts are not fitted 
in the same groove as cables connected to a system 
having a higher voltage. 


(g) Armoured eables and cables having fine wire 
braiding are not to be fitted in the same groove as 
cables not similarly protected. 


9. Conduits.—(a) Conduits, if of steel, and con- 
duit fittings for use therewith, are, with the exception 
of inspection and draw boxes, to be of heavy gauge 
and welded or solid drawn. 


(b) Conduits, if of copper, and clips and saddles 
for use therewith, may be used, subject to the 
requirements of clause 5 (b) above, provided full 
particulars are submitted and found satisfactory. 


10. Inspection and Draw Boxes.—Inspection and 
draw boxes are to be of metal and shall be in rigid 
electrical and mechanical connection with the con- 
duits. For steel conduits this connection is to be 
obtained by serewing into the box or into a device 
clamping both sides of the wall of the box. For 
copper conduits this connection is to be obtained by 
brazing or soldering a suitable ferrule to the conduit, 
the ferrule being secured to the box by serewing or 
by clamping to the wall of the box. 


11. Joints During Erection.— (a) Connections 
between large vuleanized-rubber-insulated cables are 
to be made by means of clamped sleeves or tees in 
joint boxes constructed in accordance with Section 3, 
clause 22; and those between small cables and between 
small cables and flexible cables by means of clamped 
connections contained within suitable receptacles, 
which in the ease of lamp fittings may, if desired, 
form part of such fittings. Joints in flexible cords 
are not permissible. 


(b) Connections between impregnated - paper - 
insulated cables or between varnished-cambric-insu- 
lated cables may, if desired, be made by the same 
means as for vuleanized-rubber-insulated cables, 
provided the insulation at their ends is suitably sealed 
against moisture; or the conductors may be joined by 


means of copper sleeves, the whole being sweated 
together. Joints made in this manner are to be lapped 
with paper or pure cotton tape, impregnated imme- 
diately before use, and are to be enclosed in boxes or 
preferably in lead sleeves or tees wiped on to the 
cable sheaths, these receptacles being filled with an 
insulating compound impervious to moisture. Lead 
sleeves and tees are to be painted with two coats of 
tough elastic enamel on completion of the joint. 


12. Watertight Glands and Deck Tubes.— All 
cables passing through decks or watertight bulkheads 
are to be provided with deck tubes or watertight 
glands. 


13. Cables Passing Through Bulkheads, etc.—Un- 
armoured cables passing through beams, non-water- 
tight bulkheads, ete., are to have the holes through 
which they pass bushed with lead or other soft non- 
ferrous metal, or suitable insulating material. 


14. Circuits of Voltages Exceeding 250 Volts.— 
Where a voltage exceeding 250 volts is employed the 
wiring is to be completely enclosed in strong metal 
casing or heavy-gauge screwed conduit, or armouring 
which is electrically continuous, or, alternatively, the 
eables and other conductors are to be so constructed, 
installed, and protected, as to prevent danger so far 
as is reasonably practicable. 


15. Cables in Lift Shafts.—In lift shafts and 
hoist shafts all cables, other than trailing cables, are 
to be armoured or enclosed in steel or other hard- 
metal conduits. If conduits are used the control leads 
and motor leads are to be in separate conduits. 


In shafts subject to severe condensation, such 
as engine room lift shafts, the cables (other than 
trailing cables) are preferably to be of the lead-alloy- 
sheathed or tne “H.R.” type, run on the surface of 
the shaft in such a position as to be clear of wire 
ropes, trailing cables, ete. Sheet-iron protection 
covers are to be fitted over cables where liable to 
sustain damage. 


16. Gables over Expansion Joints.—Cables are 
not to be led across expansion joints in the structure 
unless this is unavoidable. Where cables must eross 
an expansion joint they shall be arranged with a loop 
suitably supported having a diameter not less than 
12 times that of the largest cable, to ensure the 
necessary flexibility. 
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(j) Cables carrying alternating current are to 
be kept separate from cables carrying direct current, 
and if on the same tray they are to be supported on 
separate cleats. 


(k) Cables shall not be led through or be in 
direct contact with oil fuel tanks. 


(l) Excessively large groups of cables are to be 
avoided. 
Norg.—Attention is drawn to the possibility of corrosion of the 


lead-alloy sheathings of cables as a result of contact, in the 
presence of moisture, with oak and other woods. 


6. Exposed or Cleated Wiring.—(a) Lead-alloy- 
sheathed cables, whether armoured or not, and 
vuleanized-rubber-sheathed cables of the “H.R.” type 
may, except as required by clause 5 (b) above, be used 
without the further protection of casing, duct, or 
conduit, provided that they are secured by metal clips 
having smooth or rounded edges. All clips are to be 
firmly secured by serews of ample strength and are 
to be spaced in accordance with Table XI. The clips 
are to be formed of non-rusting material or shall have 
a non-rusting finish. 


(b) Cables of all classes having a nominal eross- 
sectional area of 0-1 square inch and above may, if 
desired, be supported on cleats, which are to be spaced 
in accordance with Table XI and constructed of 
poreelain, hardwood, or other non-metallic, non- 
hygroscopic insulating material. The insulators are 
to have smooth or rounded edges that will not indent 
or damage the cable. In damp situations the supports 
and fixings of the insulators are to be of non-rusting 
material. 


7. Cables in Conduit.—Any type of cable (other 
than the high-voltage cables specified in Section 17 
for luminous-discharge-tube installations) which com- 
plies with Section 7, clause 4 may be enclosed in 
conduits, provided that :— 


(a) The conduits and conduit fittings comply with 
the requirements of clauses 9 and 40. 


(b) Ventilating outlets suitably placed are 
provided, preferably at the highest and lowest points 
of the conduits, to allow circulation of air and to 
ensure that water cannot lodge in any part of the 
conduits. 


(c) The radius of any conduit is such as to permit 
of compliance with the requirements of Section 9, 
clause 4 (c) and (d) for the bending of cables. In any 
event the inner radius of the bend is not to be less 
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than 2} times the outside diameter of the conduit; 
and elbows or tees, other than those of the inspection 
type, are not to be used except at the end of conduits 
immediately behind accessories or lighting fittings. 


(d) The ends of, and the outlets from, all 
conduits are bushed or so finished as to prevent 
abrasion of the coverings of cables emerging there- 
from. 


(e) The saddles and fixings used for securing the 
conduits are of non-rusting material or have a non- 
rusting finish. 

(f) The conduits are earthed and are mechanic- 
ally and electrically continuous across all joints. 


(g) Communication cables are not fitted in the 
same conduit as cables supplying lighting and power, 
unless the lighting and power cables and/or the 
communication cables are protected by lead alloy 
sheathing or vuleanized rubber sheathing of the 
“FR. type: 


(h) The number of cables in one conduit is such 
that they can be easily drawn in, and, in any event, 
is such that the sum of the overall cross-sectional 
areas of the cables does not exceed for the respective 
types the following percentages of the internal cross- 
sectional area of the conduit :— 


Braided cables ... 
Plain lead-alloy-sheathed cables 40 per cent. 
Lead-alloy-sheathed cables ar- 


moured, with or without 
braiding over the armour ... 


50 per cent. 


30 per cent. 

In every run of conduit facilities are to be provided 
as may be necessary to obviate the drawing of cables 
around more than one bend of 90 degrees or two 
diversions of 45 degrees in the run of the conduit. 


(i) Armoured eables and cables having fine wire 
braiding are not to be drawn into the same conduit 
as cables not similarly protected. 


8. Cables in Wood Casing.—Any type of cable 
which complies with Section 7, clause 4 may be 
enclosed in wood easing, provided that :-— 


(a) The easing is used only in dry situations and 
is not exposed to drip due to condensation or other 
cause. 


(b) The easing and capping are secured by 
screws, which for the capping shall be of brass and 
on the outer edges only. 


(c) Where the casing forms part of ornamental 
woodwork, the eables are readily accessible. 
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(d) Direet-current power, heating, and lighting 
cables of opposite polarity are not to be bunched in 
the same groove. 


(e) Precautions are taken to ensure that, where 
cables from different grooves cross one another, they 
are separated by insulating material. 


(f) Communieation cables connected to systems 
having a voltage not exceeding 55 volts are not fitted 
in the same groove as cables connected to a system 
having a higher voltage. 


(g) Armoured cables and cables having fine wire 
braiding are not to be fitted in the same groove as 
eables not similarly protected. 


9. Conduits.—(a) Conduits, if of steel, and con- 
duit fittings for use therewith, are, with the exception 
of inspection and draw boxes, to be of heavy gauge 
and welded or solid drawn. 


(b) Conduits, if of copper, and clips and saddles 
for use therewith, may be used, subject to the 
requirements of clause 5 (b) above, provided full 
particulars are submitted and found satisfactory. 


10. Inspection and Draw Boxes.—Inspection and 
draw boxes are to be of metal and shall be in rigid 
electrical and mechanical connection with the con- 
duits. For steel conduits this connection is to be 
obtained by screwing into the box or into a device 
clamping both sides of the wall of the box. For 
copper conduits this connection is to be obtained by 
brazing or soldering a suitable ferrule to the conduit, 
the ferrule being secured to the box by screwing or 
by clamping to the wall of the box. 


11. Joints During Erection.— (a) Connections 
between large vuleanized-rubber-insulated cables are 
to be made by means of clamped sleeves or tees in 
joint boxes constructed in accordance with Section 3, 
clause 22; and those between small cables and between 
small cables and flexible cables by means of clamped 
connections contained within suitable receptacles, 
which in the ease of lamp fittings may, if desired, 
form part of such fittings. Joints in flexible cords 
are not permissible. 


(b) Connections between impregnated - paper - 
insulated cables or between varnished-cambric-insu- 
lated cables may, if desired, be made by the same 
means as for vuleanized-rubber-insulated cables, 
provided the insulation at their ends is suitably sealed 
against moisture; or the conductors may be joined by 


means of copper sleeves, the whole being sweated 
together. Joints made in this manner are to be lapped 
with paper or pure cotton tape, impregnated imme- 
diately before use, and are to be enclosed in boxes or 
preferably in lead sleeves or tees wiped on to the 
cable sheaths, these receptacles being filled with an 
insulating compound impervious to moisture. Lead 
sleeves and tees are to be painted with two coats of 
tough elastic enamel on completion of the joint. 


12. Watertight Glands and Deck Tubes.— All 
cables passing through decks or watertight bulkheads 
are to be provided with deck tubes or watertight 
glands. 


13. Cables Passing Through Bulkheads, etc.—Un- 
armoured cables passing through beams, non-water- 
tight bulkheads, ete., are to have the holes through 
which they pass bushed with lead or other soft non- 
ferrous metal, or suitable insulating material. 


14. Circuits of Voltages Exceeding 250 Volts.— 
Where a voltage exceeding 250 volts is employed the 
wiring is to be completely enclosed in strong metal 
easing or heavy-gauge screwed conduit, or armouring 
which is electrically continuous, or, alternatively, the 
cables and other conductors are to be so constructed, 
installed, and protected, as to prevent danger so far 
as is reasonably practicable. 


15. Cables in Lift Shafts—In lift shafts and 
hoist shafts all cables, other than trailing cables, are 
to be armoured or enclosed in steel or other hard- 
metal conduits. If conduits are used the control leads 
and motor leads are to be in separate conduits. 


In shafts subject to severe condensation, such 
as engine room lift shafts, the cables (other than 
trailing cables) are preferably to be of the lead-alloy- 
sheathed or tue “H.R.” type, run on the surface of 
the shaft in such a position as to be clear of wire 
ropes, trailing cables, ete. Sheet-iron protection 
covers are to be fitted over cables where liable to 
sustain damage. 


16. Gables over Expansion Joints.—Cables are 
not to be led across expansion joints in the structure 
unless this is unavoidable. Where cables must eross 
an expansion joint they shall be arranged with a loop 
suitably supported having a diameter not less than 
12 times that of the largest cable, to ensure the 
necessary flexibility. 
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ACCESSORIES AND LIGHTING FITTINGS. 


Section 10. 1.—(a) Accessories and lighting 
fittings are to be so designed and constructed that the 
passages for the insulated conductors are of ample 
size and are free from rough projections, sharp angles, 
and abrupt bends. All outlets for cables shall have 
well-rounded edges or be bushed. 


(b) Accessories and lighting fittings are to be so 
designed, and the insulated conductors so installed, 
that stress cannot be applied by the conductors to any 
terminal to which the conductors may be connected. 


(c) Accessories and lighting fittings are to be so 
designed and fixed that dust and moisture cannot 
readily accumulate on the insulation or live parts. 


(d) On weather decks, and wherever exposed to 
spray, drip or condensed moisture, accessories are to 
be of the watertight type. 


(e) Watertight accessories are to be so constructed 
as to withstand, without the entry of water, immersion 
under a 3-feet head of water before fixing. After 
erection they are to be capable of withstanding, with- 
out the entry of water, the application of a stream 
of water ejected without restriction from an ordinary 
wash-deck hose under a head of 15 feet of water for 
a period of a quarter of a minute, the outlet of the 
hose being 6 feet away from the accessory or lighting 
fitting. 


(f) The lanterns of navigation lights are to be 
watertight, and provided with suitable means for 
drawing off condensed moisture. 


(g) Open-type lighting fittings, whether fixed or 
portable, are not to be used near readily combustible 
materials, or in spaces where inflammable or explosive 
dust or gases are likely to be present or where inflam- 
mable goods are stored. 


(h) In spaces where explosive or inflammable 
dust or gases are likely to be present, accessories and 
lighting fittings are to be of the flame-proof type. 


(i) Open-type lighting fittings are not to be 
furnished with combustible shades unless such shades 
are kept free from contact with the lamps by suitable 
guards or supports. Shades and candle tubes com- 
posed wholly or partly of nitrated celluloid are not to 
be used in any situation near a lamp. 


(j) Switches and other accessories likely to cause 
an are when they are operated are not to be installed 
in bunkers or other spaces in which inflammable or 
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explosive dust, vapour, or gas, is likely to be present, 
irrespective of whether such switches or other acces- 
sories control lights in such spaces. 


(k) The exposed metal parts of weatherproof, 
watertight, and flame-proof lighting fittings and 
accessories are to be earthed. 


2. Lighting Fittings —(a) Weatherproof lighting 
fittings are to have metal frames, and are to be so 
designed that the lamp is completely enclosed within 
a readily removable glass receptacle. The cable 
entries to the fittings are to be watertight, and the 
eable ends shall be so sealed as to prevent access of 
moisture to the conductor. 


(b) Portable lighting fittings for the illumination 
of decks, holds, engine rooms, and similar spaces, are 
to be of the open type with frames of metal or other 
suitable material, or, alternatively, they are to be of 
the weatherproof type. Switches are not to be fixed 
on portable lighting fittings. 


(c) On alternating-current systems of any voltage, 
and on direct-current systems the voltage of which 
exceeds 150 volts to earth, all metal parts (other than 
current-carrying parts) of weatherproof portable 
lighting fittings are to be earthed through an earth 
continuity conductor in the flexible cord supplying 
the appliance, and such earth continuity conductor is 
to be in effectual electrical connection at one end with 
the metal frame (if any) of the fitting and at the 
other end with the earthed metal of the plug 
connection. 


(d) The metal parts (other than current-carrying 
parts and lampholders) of open-type portable lighting 
fittings with metal frames are to be earthed as 
described in clause (c) above. 


(ce) Open-type portable lighting fittings with non- 
metallic frames, or of which the only non-current- 
carrying metal parts are guards surrounding the 
lamps, need not be earthed, provided the guards 
cannot come into metallic contact with the lamp- 
holders. Such lighting fittings are to be made of 
treated hardwood or suitable composite material 
capable of withstanding rough usage in service. 


(f) In a portable lighting fitting a metal lamp- 
holder which is not in direct metallic contact with the 
frame of the fitting is to be separated from all metal- 
work of the fitting by insulating material, of adequate 
mechanical strength, which will not soften at 302° F. 
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(150° C.), and is to be so shielded by means of similar 
insulating material that it cannot inadvertently be 
touched by a person handling the fitting or replacing 
alamp. For this purpose a glass bowl of a portable 
fitting is not to be regarded as an insulating shield 
for the lampholder. 


(g) Every portable lighting fitting is to be 
provided with a hook or other suitable attachment to 
enable it to be hung up without damage to the flexible 
cord. 


(h) Flexible cords for portable fittings are to 
conform to the requirements of Section 8. The 
protective covering, of whatever type employed, is to 
pass into the fitting or plug and be securely anchored 
thereto. 


(i) Lighting fittings are to be so designed as to 
provide for adequate dissipation of heat from the 
lamps, and the insulated wires connected to the 
fittings are to be suitably protected from the effects 
of high temperature. 


3. Lampholders.—(a) Lampholders are, except us 
otherwise permitted in clause (b) below, to be of the 
following Standard types* :— 


For lamps up to and including 


150 watts Standard bayonet 


(B.22) 
or Medium Edison 
screw (E.27) 
Kor lamps above 150 watts and 


not exceeding 200 watts Medium Edison screw 


(1.27) 
Goliath Edison screw 
(E.40) 
(b) Small lampholders may, if desired, be 
employed on systems not exceeding 130 volts, and 
miniature lampholders on systems not exceeding 
24 volts.* 


(c) Lampholders are to be constructed wholly of 
non-ignitable material, and all metal parts are to be 
of robust proportions. Goliath lampholders are to be 
provided with effective means for locking the lamp in 
the holder. 


For lamps aboye200 watts 


4. Switches.—Switches are to be constructed 
wholly of durable non-ignitable, non-hygroscopie 
materials. 


5. Ceiling Roses.—Ceiling roses are to be con- 
structed of non-ignitable, non-conducting, non- 
hygroscopic material. 


6. Socket Outlets and Plugs.—(a) The live parts 
of socket-outlets and plugs are to be so proportioned 
that their average temperature does not exceed by 
more than 54° F. (30° C.) that of the surrounding air 
when the normal working current is flowing through 
them continuously. 


(b) Socket-outlets and plugs are to be so con- 
structed that they cannot be readily short-circuited 
whether the plug is in or out, and so that a pin of the 
plug cannot be made to earth either pole of the 
socket. 


(c) The clearances of socket-outlets and plugs not 
interlocked with switches are to be such that an are 
cannot be maintained if the plug be withdrawn from 
the socket while a current 50 per cent greater than 
that for which they are rated is flowing under a 
voltage 50 per cent in excess of the voltage of supply. 


* The designations adopted by the International Electro-Technical 
Commission for lampholders and lamp-caps are as follows :— 


Name or Cap. DEsIGNaTION. 

Screw Caps :— 

Goliath ... aoe are oon E.40 

Medium ... -, ase ove E.27 

Small sad See oon see E.14 

Miniature a E.10 
Bayonet :— 

Normal ... ons tos ooo B.22 

Small single contact ... éee)| B.15s 

Small double contact ... B.15d 


(d) All socket outlets and plugs having a current 
rating exceeding 5 amperes are to be provided with a 
switch so interlocked with the plug that the plug 
cannot be inserted or withdrawn with the switch in 
the “on” position. 


(e) On weatherdecks, in stokeholds and engine 
rooms, and wherever exposed to drip or condensed 
moisture, socket-outlets and plugs are to be of the 
waterproof type. 


(f) Weatherproof socket-outlets and plugs are to 
be of specially robust construction and be provided 
with efficient means to maintain the socket-outlet 
weatherproof when the plug is removed therefrom. 
Where a loose cover is employed for this purpose, it is 
to be anchored to a socket-outlet by means of a chain. 
When the plug is inserted in its socket-outlet the 
combined fitting and interlocking switch, if any, is 
also to be weatherproof. 


(g) Socket-outlets are not to be fitted in bath- 


rooms, lavatories, and similar places. 
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LAMPS. 


Section 11. 1.—Arc Lamps other than Search- 
light Lamps.—(a) Are lamps are to have the whole of 
their live parts insulated from the frame or case. 


(b) Every are lamp is to be provided with a 
globe or lantern arranged to intercept falling particles 
of carbon, and with wire netting of not greater than 
3-inch mesh so arranged as to prevent large pieces of 
broken glass falling therefrom. 


(c) Are lamps are to be so supported that they 
cannot swing into contact with any metallic object. 


(d) Every are lamp circuit is to be controlled by 
a fuse and switeh on each insulated pole. Where more 
than one pole is insulated the switches are to be linked. 


(e) Are lamps are not to be installed or used in 
positions where inflammable goods are stored, or 
where inflammable or explosive dust, vapour, or gas, 
is likely to be present under normal conditions. 


2. Searchlight Lamps.—(a) Searchlight lamps are 
to have the whole of their live parts insulated from 
the frame or ease. 


(b) All parts of a searchlight lamp which have to 
be handled for its operation or adjustment while in 
use are to be insulated from the circuit with strong, 
non-ignitable material, of substantial proportions, and 
be so disposed that there is no risk of shock to the 
operator. 


(c) Where a circuit supplies a searchlight of are 
lamp type it is to be controlled by a fuse and switch 
on each insulated pole. Where more than one pole is 
insulated the switches are to be linked. If a series 
resistance is used with the searchlight lamp, the con- 
trolling switch is to be in the supply leads to the 
resistance and not between the resistance and the 
searchlight lamp. 


(d) The frame of every searchlight connected to 
a supply system having a voltage of 50 volts or above 
is to be provided with a suitable terminal to which 
the earth continuity conductor is to be connected. 


3. Lamps for Navigation Lights.—All lamps for 
navigation lights are to be of the Board of Trade 
standard pattern and are not to be less than 32 eandle- 
power, irrespective of whether they are of the carbon- 
filament or metal-filament type. 


4. Electric Discharge Lamps.—(a) Where electric 
discharge lamps or luminous discharge tubes are used, 
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lighting by one or more incandescent filament lamps 
is to be provided as necessary to ensure safety in the 
event of the extinetion of the discharge lamps. 


(b) Electric discharge lamps are to be so arranged 
as to operate satisfactorily with the ship inclined 
from the normal at any angle up to 15 degrees trans- 
versely and 10 degrees longitudinally, and with 
rolling up to 224 degrees. 


ELECTRIC MOTORS. 


Section 12. 1. Rating of Motors.—Motors are 
to conform to Appendix No. 3, except that for all 
ocean-going ships and ships operating in tropical 
waters the temperature rise, measured by thermometer 
at rated load, is not to exceed the limit shown in the 
following schedule :— 


Morors Not Torauty ENCLOSED. 


TEMPERATURE RISE. 


| | 
| Class A Insulation. | Class B insulation. 


Windings (other | 
than single-layer 
field windings | 
with exposed 
surfaces) and) | 
cores with which | 
they are in con- 

| tact ... nels 

| Single-layer field 
| windings with 

| exposed surface | 81° F, (45° C.) 108° F. (60° C.) 

Commutators 72° F. (40° C.) | 72° F. (40° C.) 


63° F. (35° C.) 81° F. (45° C.) 


Windings (other than single- 
layer field windings with ex- 
posed surfaces) and cores with, 
which they are in contact 

Single-layer field windings with) 
exposed surface 

Commutators 


81° F. (45° C.) 


81° F, (45° C.) 
90° F, (50° C.) 
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2. Flameproof Motors.— Are to conform to 
Appendices 8 and 6. The temperature rises at rated 
load are not to exceed 81° F. (45° C.) on the windings 
and 90° F. (50° C.) on the commutator, all tempera- 
tures being measured by thermometer. 


3. Excessive Ambient Temperature.—Where the 
temperature of the cooling air exceeds 113° F. (45° C.) 
the permissible temperature rise of the motors is to 
be reduced by an amount equal to the excess 
temperature. 


4. Testing.—Each motor engaged on essential 
services is to be tested at the maker’s works, and a 
certificate giving the results is to be submitted for 
approval. 

The tests are to include :— 

(a) A temperature test at that rating which 
produces the greatest temperature rise. In cases 
where this cannot be predetermined, the machine 
is to be tested separately under each of its 
ratings. 

(b) Speed-load characteristics. 

(c) Speed range if variable speed. 

(d) Insulation resistance. 

(e) High voltage test. 


Machines of 100 BHP and over are to be inspected 
by the Surveyors during manufacture and testing. 


5. Construction of Motors.—(a) Only Class A or 
Class B insulating materials, in accordance with 
Appendix No. 2, are to be used in the construction of 
motors. 


(b) All motor windings are to be treated to resist 
moisture, sea air, and oil vapour. 


(c) In motors for essential services, the following 
additional requirement is to be complied with :— 

All motor windings are to be insulated from 
their frames and/or cores with mica or micanite, 
and in bar-wound armatures the insulation 
between conductors between upper and lower 
layers or equivalent portions, between which 
there is a periodic full rated voltage, is to be of 
micanite or other similar non-hygroscopie non- 
inflammable material. 


(d) All working parts of motors are to be readily 
accessible, and all live parts in excess of 250 volts 
direct current to earth or 120 volts alternating current 
to earth are to be suitably guarded or enclosed (see 
Section 4, clause 7 (a)). 


6. Brushes.—(a) Motor Brushes for use on 
commutators or slip-rings are to be of carbon, graphite, 
or metal-graphite, and are to be provided with flexible 
copper connections. 


(6) Commutator brushes are to be staggered long- 
itudinally in such a manner that in multipolar motors 
every part of the commutator working surface is swept 
by the brushes, to prevent the formation of ridges. The 
staggering is to be so arranged that in multipolar 
direct-current motors a positive brush is always in 
line with a negative brush on an adjacent brush arm. 


7. Terminals .— Suitable terminals, clearly 
marked, are to be provided in an accessible position, 
convenient for wiring, and where cable connections 
are used they are to be provided with cable sweating 
sockets. The terminals are to be effectually secured 
and are to be so spaced and/or shielded that they 
cannot be accidentally earthed, short-cireuited, or 
touched. 


8. Mechanical Balance.—Every motor is to be 
so constructed, erected, and supported, that when 
running at any and every working speed all revolving 
parts are well balanced, and the motor is not to give 
rise to any appreciable vibration on the test bed and 
in service. 


9. Lubrication.—(a) Motors are to be efficiently 
and continuously lubricated automatically at all run- 
ning speeds and all normal working oil temperatures 
when continuously inclined from the normal at any 
angle up to 15 degrees and when the ship is rolling 
up to 224 degrees, without the spilling of oil, with the 
exception that the longitudinal angle may be limited 
to 10 degrees for motors placed with their axes of 
rotation in a fore-and-aft direction. Where ring 
lubrication is employed, the rings are to be so con- 
strained that they cannot leave the shaft. il flingers 
or other suitable means are to be provided to prevent 
the lubricant creeping along the shaft or otherwise 
gaining access to the insulation of the machine or any 
live part thereof. Every oil-lubricated bearing is to 
be provided with a suitable overflow which, while 
permitting efficient lubrication when the machine is 
running, is to prevent the bearing from containing 
an excess of oil. 


(b) Every self-lubricated sleeve bearing is to be 
fitted with an inspection lid and means for the visual 
indication of the oil level. 
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(c) Where forced lubrication is employed, an 
alternative means of lubrication such as oil rings or 
an oil reservoir is to be provided if no warning device 
is fitted, or a period exceeding 30 seconds elapses 
before the machine comes to rest after the interruption 
of power. 


10, Earthing.—The bedplate (if any) and frame 
of every motor is to be effectually earthed. 


11. Shaft Currents.—Means are to be taken to 
prevent the formation of circulating currents which 
might flow between the shafts and the bearings. 


12. Position in Ship.—(a) Motors are, wherever 
possible, to be placed in well-ventilated compartments 
in which inflammable gases cannot accumulate, and 
in all cases are to be fixed clear of all inflammable 
material. Where these conditions cannot be complied 
with, motors fitted in such compartments are to be of 
the flame-proof type or forced-draught type with 
supply and exhaust pipes or ducts taken outside the 
compartment. 


(b) Motors are, as far as possible, to be placed 
in positions in which they are not exposed to risk of 
mechanical injury or to damage from water, steam, 
or oil. Motors necessarily exposed to such conditions 
are to be one of the following types :— 

(i) Totally enclosed. 
(ii) Pipe-ventilated. 
(iii) Drip-proof. 
(iv) Watertight. 
(v) Immersible. 

(c) Pipe-ventilated motors are to be supplied 
with air as cool as possible, and the air intakes are 
to be guarded against the admission of dirt and/or 
moisture. 

(d) Motors essential to the safety of the ship in 
the event of damage (e.g., emergency bilge-pump 
motors) are to be so installed as to be capable of 
running for a reasonable period after the compartment 
in which they are situated has been flooded. 


13. Axes of Rotation.—Motors, other than those 
of the vertical-spindle type, are wherever possible, to 
be placed with their axes of rotation in a fore-and-aft 
direction. The end play is to be reduced to a 
minimum, and adequate provision is to be made for 
taking the end thrust due to the motion of the ship. 


14. Unprotected Woodwork, etc.—No unprotected 
woodwork or unprotected, readily combustible material 
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is to be within a distance of 12 inches measured 
horizontally from, or within 4 feet measured vertically 
above, any motor, unless the latter is enclosed. 


MACHINE CONTROL GEAR. 


Section 18. 1. General Construction.—(q) Field 
rheostats, speed regulators, motor starters, and motor 
controllers, are to be constructed wholly of durable, 
non-ignitable, non-hygroscopic materials, and unless 
otherwise guarded from approach, and where used for 
switchboards, are to be enclosed in non-ignitable cases. 


(b) Machine control gear is to be unaffected by 
vibration or shock, and is to operate satisfactorily 
under all conditions with the ship inclined from the 
normal at any angle up to 15 degrees transversely and 
10 degrees longitudinally, and with rolling up to 
224 degrees. 


(c) The contact-making faces of machine control 
gear are to be sufficiently numerous to prevent 
destructive arcing, and the contacts and fingers of 
motor controllers and contactors are to be capable of 
withstanding at least 5,000 operations under full-load 
conditions without undue wear. At full-load current 
and full voltage, the interruption of the ares is to be 
effected without the projection of molten metal and 
without destructive arcing. The wearing parts are to 
be easy to replace without completely dismantling the 
apparatus. 


(d) Handles and their attachments of machine 
control gear are to be mechanically strong, and are 
to be so designed and arranged that the hand of the 
operator, when using the device, cannot touch live 
metal, or be injured through an are arising from 
the device. 


(e) Operating handles of machine control gear 
are not to, under working conditions, have a tempera- 
ture rise of more than 27°F. (15° C.) above the 
ambient air temperature. 


(f) The cases of machine control gear are to be 
effectually earthed. 


(g) All live parts of machine control gear are to 
be enclosed by metal cases which are to be clear of 
such live parts by not less than } inch. Those portions 
of the case which are near fuses, line contactors, 
cireuit-breakers, or contacts liable to are, are to be 
lined with, or otherwise protected by, are-resisting 
insulating material. 
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(h) Where a single master-starter system (i.e., a 
starter used for controlling a number of motors 
successively) is used, the apparatus is to provide under- 
voltage and over-current protection, and, for each 
motor, means of isolation not less effective than that 
required for systems employing a separate starter for 
each motor. Where the starter is of the automatic 
type, suitable alternative means is to be provided for 
manual operation. Where the starter is employed for 
the starting of motors for essential services, the 
starting portion is to be duplicated and means are to 
be provided for transfer in the event of failure of 
one of the starters. 


(i) Where conduit is used for the external con- 
nections to machine control gear, the conduit is to be 
securely attached to the case and is to be so arranged 
as to enclose the cable completely at the point of entry 
into the ease. Where lead-alloy-sheathed and/or 
armoured cable is used, provision is to be made to 
ensure that the metallic sheathing of the eable is so 
attached to the ease of the apparatus as to ensure 
adequate electrical continuity. 


2. Temperature Limits.— (a) The temperature 
limits specified in clauses (c) and (d) below are not to 
be exceeded. Where the ambient air temperature 
exceeds 104° F. (40° C.), the specified temperature rise 
is to be correspondingly reduced so that the specified 
total temperature is not exceeded. 


(b) Continuously rated contacts and conductors 
are to be capable of sustaining the rated full-load 
current continuously and a 25 per cent overload for 
two hours after having reached a steady temperature 
corresponding to full load, without injury to them- 
selves and without causing damage to any adjacent 
parts. 


(c) The temperature limits of release, blow-out, 
contactor-operating, and relay coils which are left in 
circuit continuously at rated voltage and/or rated 
current, are not to exceed the values given in 
Table XV,- temperature measurements being made 
by thermometer or by thermo-couple on the surface. 


(d) The total temperature of metallic resistors 
is not to exceed 464°F. (240°C.) at any point 
[360° F. (200° C.) temperature rise] as measured by 
a thermometer placed in contact with the resistance 
material. The total temperature of the air issuing 
from a ventilated resistor is not to exceed 284° F. 
(140° C.), that is a temperature rise of 180° F, 
(100° C.) measured at a point 1 inch from the ease. 


Where the temperature of any part of the case of a 
totally-enclosed resistor is likely to exceed 170° F. 
(766° C.), the apparatus is to be so located or guarded 
as to prevent it from being inadvertently touched. 


3. Resistors.—(a) Internal connections of resis- 
tors are not to have soldered joints unless such joints 
are primarily secured mechanically. Bare connections 
of resistors are to be sufficiently rigid, or are to be (i) 
supported to prevent movement, or (ii) continuously 
insulated with porcelain beads, care being taken to 
prevent short-circuiting at crossings in the event of 
breakage or displacement of beads, or (iii) insulated 
with fire-proof non-hygroscopie material suitably 
supported to prevent contact with earthed metal or 
wires of opposite polarity. 

(b) Where resistors are not self-supporting or 
rigidly fixed, they are to be supported throughout 
their length by non-ignitable, non-hygroscopic insulat- 
ing material. 


(c) Resistance elements, other than those of shunt 
field regulators, are to be readily replaceable. 


4, Range of Operation.—Shunt operated contac- 
tors, releases and relays are to be capable of 
functioning satisfactorily even when the line voltage 
falls to 80 per cent for direct current and 85 per cent 
for alternating enrrent at any permissible temperature 
within the working range. 


5. Terminals .—(a) Suitable terminals with 
soldering sockets or mechanical clamps are to be 
provided for the attachment of external leads, and are 
to be so situated that such leads are not exposed at 
any point to a high temperature. 


(b) Soldered sockets are not to be used on 
resistors unless a separate terminal board, not subject 
to high temperature, is provided. 


6. Position in Ship.—(a) Machine control gear is, 
wherever practicable, to be placed in well-ventilated 
positions, free from the likelihood of an accumulation 
of inflammable vapour or gas. When such conditions 
cannot be complied with, such apparatus is to be 
flame-proof. 


(b) Machine control gear is, wherever practicable, 
to be placed in positions in which it is not exposed to 
risk of mechanical injury or to damage from water, 
steam, or oil. Where necessarily exposed to such 
conditions it is to be totally enclosed. Glazed windows 
are to be as small as possible, consistent with their 
purpose, and are to be suitably protected. 
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(c) Resistors are to be placed in well-ventilated 
compartments, free from the likelihood of an accumu- 
lation of inflammable gases, and in such positions as 
to be clear of all inflammable material. No unprotected 
woodwork or unprotected, readily combustible material 
is to be within a distance of 6 inches measured 
horizontally from, or within 24 inches measured verti- 
cally above, the frames or eases of resistors. 


7. Control of Motors.—(a) In addition to the 
fuses or circuit-breakers protecting the circuit, every 
motor above 1 brake horse-power is to be provided 
with a switch or circuit-breaker on each insulated 
pole. Where more than one pole is insulated, the 
switches are to be linked. The switch or circuit- 
breaker, when open, is to completely isolate the motor 
and its control gear. The isolating switch or circuit- 
breaker is preferably to be part of the control gear, 
provided that it is so shielded that live parts cannot 
be touched when the cover of the control gear is open, 
or it may be a separate unit fitted close thereto. 


(b) Every direct-current motor above 1 brake 
horse-power, and every alternating-current motor 
above 5 brake horse-power, is to be provided with the 
following protecting and starting gear, in addition to 
the switch or circuit-breaker specified in clause (a) 
above :— 


Either A starter or controller for inserting a 
variable resistance in series with the 
armature of the motor, or other means of 
limiting the current drawn from the 
system when the motor is starting and 
accelerating. The starter is to be provided 
with an under-voltage release and an 
over-current release. 

Or A controller having combined switch and 
starting contacts so interlocked that they 
are to operate in proper sequence. The 
controller is to be provided with an 
under-voltage release and an over-current 
release. 


8. Full-Load Currents of Motors.—Ior motor 
control gear, the maximum current of an electric 
motor is to be deemed to be the full-load rated current 
of the motor, and, unless the actual current be known, 
is to be taken to correspond to the values given in 
Table XIII for the types referred to therein. For 
motor outputs between those shown in the Table, 
the full-load current is to be taken to be directly 
proportional to the output and is to be calculated 
from the next lower output given in the Table. 
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9. Testing.—Control gear and resistances are to 
be tested by the makers with a high voltage applied 
between the earthed frame and all cireuits between 
live parts forming positions of independent circuits. 
The test voltage is to be 1,000 volts plus twice the 
rated voltage, with a minimum of 2,000 volts 
alternating of any frequency between 25 and 100, 
maintained for one minute. Instruments forming 
part of the apparatus are to be included in this test 
unless the scale-length is 33 inches or less, in which 
ease they are to be isolated and tested separately at 
1,000 volts. 


HEATING AND COOKING APPLIANCES. 


Section 14. 1. General Construction.—(a) All 
electric heating and cooking appliances are to be so 
constructed and mounted that their supports and 
those parts which have necessarily to be handled in 
use cannot become heated to a temperature exceeding 
180° F. (54° C.). The heating elements are to be of 
materials durable at the highest temperature which 
they attain, and are to be so arranged that they can 
be readily replaced. 


(b) The electrical connections between the heating 
elements are to be effected either by joining parts of 
the elements themselves or by such construction that 
the connecting conductor will not deteriorate at the 
maximum temperature to which it may be subjected. 
The junction between the elements and switches or 
external connecting leads is to be effeeted without 
solder by suitable connections, which are to be so 
placed that the temperature of any part of the 
switches or terminals to which insulated cables may 
be connected cannot exceed 170° F. (76-6° C.). 


(c) All connections between heating elements and 
between heating elements and terminals to which 
insulated cables may be connected are, unless self- 
supporting or rigidly fixed in position, to be 
continuously insulated with suitable non-inflammable 
material. 

(d) All live parts, whether heating elements or 
terminals, are to be carried on non-hygroscopie non- 
inflammable insulating material. 


(e) The heating elements of heating appliances 
are to be suitably guarded. The guards are to be of 
robust construction and so fitted that they cannot be 
brought into contact with any current-carrying part. 

(f) All live parts of cooking appliances are to be 
so protected that the cooking utensils cannot be 
brought into contact with them. 
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2. Provision for Earthing.—All heating and 
cooking appliances, whether portable or fixed, are to 
be provided with suitable terminals for earthing the 
metal framework, and such terminals are to be 
effectively connected to earth. 


3. Control.—Every heating and cooking appliance, 
whether portable or fixed, is to be controlled as a 
whole by a fixed switch, and where a socket-outlet is 
provided it is to be connected between the switch and 
the appliance. 


4. Portable Appliances.—All portable heating and 
cooking appliances are to be of such shape or so 
weighted that they cannot easily be overturned, and 
suitable stowage positions are to be provided for them. 


5. Protection of Inflammable Materials.—All 
inflammable materials in the vicinity of heating and 
cooking appliances are to be protected by suitable fire- 
resisting materials. Every heating appliance is to be 
so mounted that there will be at least one inch of air 
space between the appliance and the deck or bulkhead. 
Heaters are to be so designed and protected that 
clothing or other inflammable material cannot be 


placed over them in such a manner as to cause risk 
of fire. 


6. Air Heaters.—(a) Heaters are to be such as to 
heat the surrounding air by convection, except that 
heaters of the radiation type may, if desired, be used 
provided they are designed and installed in such a 
manner as to minimize the risk of fire and full details 
are submitted in advance for approval. 


(6) Heaters are to be durable and all parts are to 
be of strong construction. The protecting guards are 
to be strong enough to resist being forced against any 
current-carrying part. The openings are to be of 
small size to prevent the heating elements from being 
short-circuited or injured by accident. 


7. Explosion Risks.—In situations in which an 
inflammable vapour or gas is likely to accumulate, 
heating appliances capable of igniting such vapour or 
gas are not to be installed. 


SPECIAL REQUIREMENTS FOR SHIPS CARRYING 
OIL HAVING A FLASH POINT LESS THAN 
450° F. (65-5° C.). 

Section 15. 1. General.—Where flame-proof 
construction is specified in the following clauses 2 to 46, 
the apparatus is to comply with the requirements of 
flame-proof gear as specified in Appendix No. 6. 
Further, where clauses 2 to 16 require flame-proof 
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apparatus to be used, and apparatus is obtainable 
which is covered by a certificate issued by a competent 
independent Testing Authority, such apparatus only 
is to be used. 


2. Nature of Supply.—(a) Electrical supply for 
purposes other than main propulsion is to be on the 
direct-current system. 


(b) The voltage of supply is not to exceed 220 
volts for power, and 110 volts for lighting, cabin fans, 
and heating, except that in galleys 220 volts may be 
employed for heating and cooking apparatus. 


(c) Lighting circuits, cabin-fan circuits, and 
heating circuits, are not to have any electrical 
connection with a cireuit (or source of supply) of 
higher voltage. 


3. Generating Plant.—(a) Generating plant is to 
be fitted in the main engine room, or, alternatively, in 
a well ventilated machinery space separated from the 
cargo tanks by a cofferdam or equivalent safety space. 


(b) Two or more generating sets are to be 
provided of such combined output that, in the event 
of one set being out of service, the remaining 
generating plant is to be capable of carrying the 
normal working load, except that in ships of less than 
500 tons gross measurement where the supply is not 
employed for essential power services, one set only 
need be fitted, provided that a spare generator 
armature and set of field coils (ineluding commutating- 
pole coils, where commutating poles are fitted) are 
carried. 


4. Switchboards.—(a) The main switchboard is 
to be fitted in the same compartment as the generating 
plani. 


(b) All switchboards, section boards, distribution 
fuse-boards, and joint boxes, are to be fitted well clear 
of boilers, steam or oil pipes, settling tanks, and 
Diesel-engine exhaust pipes or manifolds. 


(c) Every outgoing circuit from the main switch- 
board and section boards is to be provided with a 
multi-pole (linked) cireuit-breaker or, alternatively, a 
multi-pole (linked) switeh arranged to interrupt the 
circuit on all poles simultaneously, with fuses of the 
type required in clause 9 (e) and (f) on each pole. 


(d) Every earth-indieating device, other than one 
depending solely on lamps, is to be so designed that 
the flow of current to earth cannot exceed 30 milli- 
amperes, and the inductance of the path to earth in 
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the indicating circuit is not to exceed 60 millihenries. 
Where an earth-indicating system using two lamps is 
adopted, such lamps are to be of the metal-filament 
type, each not exceeding 15 watts. The system 
employing a single lamp is not to be used. 


Nore.—To facilitate comparison of the brilliance of earth 
indicating lamps they should be of the same colour and should 
be placed not more than 6 inches apart. 


5. Distribution.—Distribution is to be effected 
wholly on the two-wire two-conductor system with 
both poles insulated. No current-carrying part of 
the system, except as provided for in clause 4 (d), is 
to be earthed. 


6. Cables.—(a) All cables, other than flexible 
cables and eables in accommodation spaces (see 
clause (b) below), are to have the protective sheathing 
specified in the following par. (i) or par. (ii) :— 

(i) Where run open, with or without additional 
protection from mechanical damage :— 
Cables sheathed with alloy (A) or alloy 
(B) specified in Section 7, clause 6, 
and bedded and armoured over the lead 
sheath, with or without cotton braiding 
over the armour. 


(ii) Where protected from mechanical damage 
or run in pipes :—Cables sheathed with 
alloy (A) or alloy (B) specified in 
Section 7, clause 6, and either armoured 
or having as an outer protection fine 
steel wire braiding closely applied and 
suitably compounded. 


(b) Cables (other than flexible cables) in accom- 
modation spaces are to be lead-alloy-sheathed, with or 
without braiding. 


(c) The eables referred to in clause 7 (b) are to 
be insulated with varnished ecambrie, or with rubber 
of highest quality and specially suitable for with- 
standing extremes of temperature. 


(d) Every flexible cable is to be provided with 
an earth continuity conductor in addition to the 
current-carrying conductors and, except for flexible 
cords in cabins and accommodation, the nominal ecross- 
sectional area of every conductor in the cable is to be 
not less than 0-003 square inch. The earth continuity 
conduetor in the flexible cable is to be effectively 
connected to the earth pin of the plug at one end and 
to the metal, if any, of the portable appliance at the 
other end. Every flexible cable is also to be provided 
with means for relieving the conductors of mechanical 
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stress, and is to be so installed that such means are 
effective. Flexible cords in cabins and accommodation 
are to comply with the requirements of Section 8, 
paragraph 5. 


(e) Every flexible cable is to have the cores so 
laid up and arranged as to provide the maximum 
degree of flexibility and freedom from internal 
damage due to twisting and kinking. For flexible 
cables having a nominal cross-sectional area greater 
than 0-007 square inch, an external close-fitting sheath 
of tough rubber reinforced with embedded canvas is 
to be fitted, and it is to be of sufficient thickness and 
strength to protect the cores from external damage 
by heavy compression and abrasion. 


7. Installation of Cables.—(a) Cables are to be so 
installed that they are not subjected to tension or 
chafing due to the working of the ship’s structure. 


(b) Cables installed on deck or under fore-and-aft 
gangways are to be run either in substantial channels 
of steel bar or plate, or, alternatively, in galvanized 
steel pipes fitted with bolted flanged joints or serewed 
unions. The thickness of the steel pipes is to be not 
less than that stated in the following schedule :— 


Nominal Bore of Pipe. Minimum Thickness of Pipe. 
in. S.W.G. in. 
Fy 10 0-128 
1 | 9 0-144 
1} 8 0-16 
rt 7 0-176 
2 7 0-176 
24 to 6 6 0-192 


(c) Where channels or plating are employed the 
ends are not to be rigidly attached to bulkheads at 
the poop, midships house, and forecastle, and suitable 
expansion bends or bights are to be provided in the 
cables at these points. 


(d) Where pipes are employed the total cross- 
sectional area of the cables contained within a single 
pipe is not to be more than 30 per cent of the internal 
cross-sectional area of the pipe. Substantial stuffing 
boxes with adjustable packed glands are to be provided 
at intervals in the run of pipes to allow for expansion 
and contraction, and the working of the ship. In 
particular, stuffing boxes are to be fitted at each bulk- 
head through which the pipes pass. The run of the 
pipes is to be as direct as possible to facilitate the 
drawing in of cables, and all parts of the pipe system 
are to be effectively drained and ventilated, and 
earthed in accordance with Section 9, clause 7 (f). 
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(e) All cables, and all pipes containing cables, 
running fore and aft are throughout their length to be 
kept at such a distance from steam and exhaust pipes 
as to be substantially free from any heating effect 
from such pipes. At the bulkheads this distance is to 
be not less than 18 inches from the flanges of steam 
pipes of more than 3 inch diameter, and not less than 
12 inches from the flanges of steam pipes of 3 inch 
diameter or less. 

(f) The total number of eables which run fore 
and aft is to be reduced to a minimum. 


8. Voltage Drop.—In computing the sizes of main 
eables running forward from the engine room, special 
care is to be taken to avoid excessive voltage drop 
(see Section 6, clause 9), in view of the length of 
such conductors on this class of ship. 


9. Fittings and Accessories.—(a) The enclosing 
eases of all section boards and distribution fuse-boards, 
are to be wholly of metal and, except in accom- 
modation spaces, are to be watertight. Except in 
accommodation spaces, enclosing cases of lighting 
fittings and accessories are to be wholly of metal and 
are to be watertight or flame-proof as required under 
clause (d) below and clause 10. All metal eases are 
to be effectively earthed. 

(b) All switches in distribution circuits are to be 
of the double-pole type arranged to interrupt the 
cireuit on both poles simultaneously. 

(c) Switches controlling the lighting fittings 
referred to in clauses 10 (a) and 15 (a) are to be 
fitted in safe positions, and are not to be immediately 
adjacent to the lighting points. 


(d) Every socket outlet for use with flexible 
cables is to be of the three-pin type and is to be 
so interlocked that it is impossible to withdraw the 
plug when the switch is in the “on” position or to 
close the switch when the plug is withdrawn. 

(e) Every fuse is to be of the indicating type, 
and the fuse-link is to be entirely enclosed in a non- 
ignitable non-hygroscopie insulating cartridge filled 
with refractory material. They are to comply with 
the requirements of Section 3, clause 20. 

(f) It is to be impossible to fit a cartridge of 
higher rating in a given fuse without the use of special 
tools and parts. 


10. Lamps and Appliances.—No lighting fitting, 
electrical appliance, or wiring of any kind, is to be 
installed in any oil tank, pump room, cofferdam, or 
any other space immediately adjacent to and below 
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the top of the oil tanks. Every metal lighting fitting 
is to be effectively earthed and to have as a minimum 
the following enclosure corresponding to its position 
or use in the ship :— 

(a) In between-deck spaces immediately above, or 
in exposed positions within a distance of 10 feet from, 
any oil tank or vapour outlet-—Flame-proof. 

(b) Portable lamps fed by flexible cables— 
Watertight, and provided with strong metal guards. 

(c) In engine rooms, store rooms, dry cargo holds, 
and similar safe spaces, also in exposed positions 
about the decks, other than those defined in clause (a) 
above— Watertight. 


(d) Navigation and signal lights—Watertight. 


11. Lamps.—(a) Luminous discharge tubes and 
electric discharge lamps are not to be used. 

(b) Searchlights, other than those required to be 
fitted in compliance with the Suez Canal requirements 
for navigational purposes, are to be fitted with light 
sources of the metal filament type. The frames and 
all non-conducting metal parts are to be effectively 
earthed. 


12. Portable Appliances.—The metal frame of 
every portable electric lamp, drill, and other appliance, 
fed through a flexible cable is to be provided with 
suitable means for permanent connection to the earth 
continuity conductor of the flexible cable, and is to 
be earthed. 


13. Heating and Cooking Appliances.—Electrical 
cooking appliances (except where they are installed 
in the ship’s galley aft of the oil tanks) and all elec- 
trical heaters are to be of the “black heat” type, and 
are to be securely fixed in position and permanently 
wired and metal frames are to be earthed. 


14. Cabin Fans.—Cabin fans are to be perma- 
nently wired and fixed, and their frames are to be 
earthed. 


15. Cargo Pump Rooms.—(a) Cargo pump rooms 
and similar machinery spaces are to be adequately 
lighted by lamps enclosed in flame-proof lighting 
fittings permanently wired and fitted wholly outside 
the space, always provided that pump rooms imme- 
diately adjacent to an engine room or similar safe 
space may be lighted through substantial gas-tight 
permanently fixed glazed ports, fitted in the bulk- 
head, and, where the lighting fitting is not immediately 
in contact with the bulkhead, the fitting used in such 
safe space need not be of flame-proof type. 
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(b) Portable lamps, other than self-contained 
battery-fed lamps of a type approved by a competent 
independent Testing Authority for use in explosive 
petroleum atmospheres, and gas detecting lamps 
similarly approved, are not to be used in any oil tank, 
pump room, cofferdam, or any other space immediately 
adjacent to and below the top of the oil tanks, unless 
the atmosphere therein has been tested and certified 
to be free from such explosive mixtures. 

(c) There are to be secured in two or more 
conspicuous positions enamelled iron or similar 
permanent notices of ample size, prohibiting the use 
of lamps and other electrical appliances fed bs 
flexible cables :— 

(i) about the oil tanks, except with the permis- 
sion of the Master. 

(ii) in the oil tanks, cofferdams, or pump rooms, 
unless they have been certified to be 
free from explosive mixtures. 

(d) Portable lamps and other portable electrical 
appliances are not to be used unless previously 
inspected to see that all parts are in position and that 
the earthing and other connections are in good order 
at the plug and the appliance. 


16. Motors.—Motors and their starting or control 
gear are to be fitted only in the under-mentioned 
positions, and are to have as a minimum the enclosure 
corresponding to each position :— 

(a) Machinery spaces—Drip-proof type. 

(b) Open deck, within 10 feet from an oil tank 
or vapour outlet—Flame-proof type; elsewhere on 
open deck—Watertight type. 

(c) Radio and gyro-compass rooms where not 
liable to an accumulation of inflammable vapour— 
Protected type. 

(d) Living accommodation (small cabin fans 
only)—Protected type. 


SECONDARY BATTERIES. 

Section 16. 1. General—Secondary batteries 
installed permanently in position, except small 
batteries of portable types, are to comply with the 
requirements of clauses 2 to 8 below. The term 
“battery compartment” implies any compartment, 
recess or locker occupied by secondary batteries. 


2. Construction.—The cells of secondary batteries 
are to be so constructed as to prevent spilling of the 
electrolyte due to the motion of the ship and prevent 
the emission of acid or alkaline spray on to surrounding 
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objects. The containers are to be of strong construc- 
tion and of non-brittle material ; they are not to be of 
celluloid. The plates are to be of such dimensions and 
so arranged that they are firmly secured against 
motion within the containers. 


3. Arrangement.— Every battery is to be so 
arranged that each cell or erate of cells is readily 
accessible from the top and from at least one side ; 
the cells are, if possible, to be arranged in a single 
tier. The cells or erates are to be carried on insulators 
which are either to be integral with them or be 
Separate components of glass, vitreous porcelain, 
ebonite, rubber, or equivalent material ; and insulators 
of similar material are to be employed to prevent any 
movement of the cells arising from the motion of the 
ship. 


4. Position of Battery Compartment.—The posi- 
tion of the battery compartment is to be such that no 
magnetic compass is affected by currents in the battery 
or in any conductors connected thereto. 


5. Protection of Battery Compartment.— Where 
acid is used as the electrolyte for the battery, the 
deck below the cells is to be so protected with lead or 
other acid-resisting material as effectually to prevent 
any acid from lodging in contact with the structure 
of the ship. All metalwork within the battery 
compartment, including exposed metal on the battery 
and its connections, is to be protected with acid- 
resisting paint, unless such metalwork, by virtue of its 
composition or arrangement, or for other reasons, is 
not subject to the deleterious effects of acid. 


6. Ventilation of Battery Compartment.—(a) The 
battery compartment is to be suitably ventilated so 
that it is impossible for battery gases to accumulate 
in appreciable quantities during periods of charging, 
discharging or standing on open circuit. 


7. Naked Lights.—A permanent notice is to be 
exhibited prohibiting naked lights and smoking in the 
vicinity of the battery. 


8. Control.—(a) Suitable means, including an 
ammeter and a voltmeter are to be provided for 
controlling the current with which a battery is to be 
charged and to protect against accidental discharge 
into the charging cireuit. 

(b) Switches, fuses and other electrical equip- 
ment liable to cause an are are not to be placed within 
the battery compartment. The battery cables are to 
be protected by a fuse in each conductor at a position 
adjacent to the battery compartment. 
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ELECTRIC SIGNS AND LUMINOUS DISCHARGE 
TUBES. 


Section 17. 1. General.—(a) External electric 
signs are not to be installed in a position where they 
are likely to obscure or be mistaken for any navigation 
light specified in the International Regulations for 
Preventing Collisions at Sea. 


(b) The earthing of electric signs is to be carried 
out in compliance with Section 4, clause 6 (a). It is 
not necessary to earth metal clips or clamps used in 
positions remote from the terminals to support 
luminous-discharge-tubes, unless it is found desirable 
to effect the earthing of such clips or clamps in order 
to reduce interference with radio reception. 


(c) Every motor and other mains - operated 
apparatus employed for switching or flashing of 
electric signs is to be connected to an independent 
final sub-circuit. 


2. Luminous-Discharge-Tube Installations.—Every 
luminous-discharge-tube installation is, in addition to 
complying with such requirements of clauses 1 (a) to 
(c) above as are applicable, to comply with the 
following :— 


(a) The voltage of primary circuits is not to 
exceed that permitted for ordinary lighting circuits. 


(b) The secondary or high-voltage circuit is to be 
permanently earthed at the transformer, and the core 
of every transformer is to be earthed. 


(c) Irrespective of the method of obtaining the 
voltage of the circuit which feeds the luminous-dis- 
charge-tubes, all parts of such circuit are to be isolated 
from the supply. 


(d) Notices, made of durable material that will 
be unaffected by the weather and in size each not less 
than 18 square inches, are to be set up and maintained 
at points of access to the luminous-discharge-tubes, 
and where otherwise necessary. The notices are to 
bear the following wording — 


DANGER. 


SWITCH TO BE LOCKED IN THE “OFF” 
POSITION BEFORE TOUCHING. 

The word “DANGER?” is to be in large red letters 
and the word “LOCKED” is to be emphasized. The 
remainder of the lettering is to be either black or 
white, depending on the colour of the plate. 


3. Luminous-Discharge-Tube Devices.—In addi- 
tion to the requirements of clause 2, fixed interior 
luminous-discharge-tube devices are to have all live 
metal parts enclesed in a suitable earthed case con- 
structed of metal or lined with metal, such case being 
sealed and marked with the word “DANGER” on or 
near the seal. 


4. Submission of Plans.—Full details of every 
luminous - discharge-tube installation, showing the 
position of all devices in connection therewith, the 
arrangement of circuits and locked switches and 
details of construction are to be submitted for 
approval. 


INTERNAL COMMUNICATIONS. 


Section 18. 1. Construction of Transforming 
Plant.—Motor-generators and static transformers used 
for the reduction of voltage for communication 
circuits are, together with their control gear, to 
comply with the clauses for similar plant employed 
for lighting and power supply. 


2. Batteries.—Primary and secondary batteries 
are to be readily accessible at all times, and means are 
to be provided to prevent liquid from the cells coming 
into contact with the wooden floor or the structure 
of the ship. Secondary batteries are, in addition, to 
comply with such requirements of Section 16 as are 
applicable. 


3. Construction of Apparatus.— (a) Where a 
communication system derives its supply from the 
lighting and/or power circuits, or where the voltage 
of supply exceeds 55 volts, all cables, wires, switches, 
resistors, distribution fuse-boards, accessories, instru- 
ments, and other apparatus comprising such system, 
are to be designed, constructed and fitted throughout 
in all respects in accordance with such of the require- 
ments for lighting and power circuits as are applicable. 


(b) Where a communication system derives its 
supply from motor-generators, primary or secondary 
batteries, or static transformers, and is entirely elec- 
trically isolated from the lighting and power circuits, 
and the voltage of supply does not exceed 55 volts, 
the switches, resistors, distribution fuse-boards, acces- 
sories, instruments, and other apparatus in connection 
therewith, are to be of robust design and construction, 
and so installed as to ensure an ample margin of 
safety, having regard to the voltage employed. 
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‘(c) All materials and appliances, whether the 
conditions of service are as named in clauses 3 (a) or 
(b) above, are to conform with the remaining require- 
ments of these Rules as far as applicable. 


4. Gables.—(a) Cables used for the purpose of 
internal communication are to be of one or other of 
the types specified in Section 7, clause 4, and are to 
be fitted in a similar manner to cables installed for the 
lighting and power supply of the ship, and they are to 
be kept separate from the latter, unless the lighting 
and power cables and/or the communication cables 
are protected by lead-alloy sheathing or vulcanized 
rubber sheathing of the “H.R.” type. 


(b) Communication cables run in wood casing are 
not to be fixed in the same groove as the cables of 
lighting and power circuits. 


5. Protection of Circuits.—Communieation cir- 
cuits, other than those supplied from primary 
batteries, are to be protected on each insulated pole 
by fuses of a current rating suited to the maximum 
current rating of the circuit to be protected. 


6. Identification.— Communication circuits are to 
be so arranged and terminal boxes so designed, fitted, 
labelled, or otherwise marked to facilitate identifica- 
tion, as to enable fault-testing to be expeditiously 
carried out and the necessary repairs to be made with 
the minimum possible disturbance to other circuits. 


7. Fire Alarm Circuits.—The cireuits and 
apparatus of eleetrie fire alarms are to comply with 
the requirements of clause 3 (a) above. Gongs are to 
emit a powerful and distinctive note. 


LIGHTNING CONDUCTORS. 


Section 19. 1. General.—Lightning conductors 
are to be fitted to each mast of all wooden, composite, 
and steel ships having wooden masts or topmasts. 
They need not be fitted to steel ships having steel 
masts. 


2. Construction.—(a) In wooden and composite 
ships fitted with wooden masts, the lightning con- 
ductors are to be composed of continuous copper tape 
and/or rope, having a section not less than 0-15 
square inch which are to be riveted with copper rivets 
or fastened with copper clamps to a suitable copper 
spike not less than 0:5 inches in diameter, projecting 
at least 6 inches above the top of the mast. Where 
tape is used the lower end of the tape is to terminate 
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at the point at which the shrouds leave the mast, and 
is to be securely clamped to a copper rope of not less 
than 0:5 inch diameter, This copper rope is to be led 
down the shrouds and is to be securely clamped to a 
copper plate not less than 2 square feet in area, fixed 
well below the light-load waterline and attached to 
the ship’s side in such a manner that it is to be 
immersed under all conditions of heel. 


(b) In wooden and composite ships fitted with 
steel masts, each mast is to be connected to a copper 
plate in accordance with clause (a) above, the copper 
rope being securely attached to and in good electrical 
contact with the mast at or above the point at which 
the shrouds leave the mast. 


(c) In steel ships fitted with wooden masts, the 
lightning conductors are to be composed of copper 
tape or rope terminating in a spike, as set forth in 
clause (b) above. At the lower end this copper tape 
or rope is to be securely clamped to the nearest metal 
forming part of the hull of the ship. 


(d) Lightning conductors are to be run as straight 
as possible, and sharp bends in the conductors are to 
be avoided. All clamps used are to be of brass or 
copper preferably of the serrated contact type, and 
efficiently locked. No connection is to be dependent 
on a soldered joint. 


(e) The resistance of the lightning conductor, 
measured between the mast head and the position on 
the earth plate or hull to which the lightning con- 
ductor is earthed, is not to exceed 0-02 ohms. 


3. Protection when in Dry Dock.—It is recom- 
mended suitable means should be provided to enable 
ships when in a dry dock or on a slipway to have their 
lightning conductors connected to an efficient earth on 
shore. All floating docks should be provided with 
appropriate means of earthing the lightning con- 
ductors of a vessel supported thereon. 


SPECIAL REQUIREMENTS TO BE COMPLIED WITH 
WHERE THE CONSTANT-CURRENT SERIES SYSTEM 
IS USED FOR PURPOSES OTHER THAN PROPULSION. 


Section 20. 1. Working Voltage.—The working 
voltage of any constant-current series system is not 
to exceed 650 volts. 


2. Generators and Motors.—(a) Generators and 
motors are not to be of the open type. 


(b) Every motor is to be so protected that its 
speed cannot exceed a predetermined safe limit. 


RULES FOR ELECTRICAL EQUIPMENT. 199 


3. Switchgear.—(a) An automatie device is to 
be provided with every generator to reduce its voltage 
to zero in the event of any open circuit occurring at 
any part in the system. This device is not to be 
applied to short circuit the generators. 


(b) When more than one generator is fitted, each 
such machine is to be provided with a double-pole 
selector switch arranged to connect the generator in 
series with the system or alternatively to isolate the 
generator by :— 


(i) Short circuiting the machine after 
reducing its voltage to zero. 

(ii) Completing the continuity of the circuit. 

(iii) Diseonnecting the machine. 


(c) All distribution switches are to be capable of 
effecting the same operations as the generator selector 
switches (see clause (b) above). 

(d) Every current-consuming device is to be 
provided with a main switch, which is to isolate the 
device from the system without breaking the main 
circuit. 

(e) Every motor is to be provided with a by-pass 
switch which is to automatically short circuit the 
motor terminals when its armature is at rest and the 
controller is at zero speed position. 


4, Earthing.—No part of the system is to be 
earthed. 


TRIALS. 


Section 21. 1. General.—Before a new instal- 
lation or alterations or additions to an existing 
installation are put into service, the appropriate trials 
specified in clauses 2 to 48 inclusive are to be made. 
Such trials are to be in addition to, and not in 
substitution for, the acceptance trials of the individual 
items of plant at the makers’ works. 


2. Testing Voltage.—The voltage used for the 
insulation-resistance tests referred to in clauses 3 to 7 
inclusive is to be a direct-current voltage not less than 
twice that to which the circuits will normally be 
subject (twice the root-mean-square value if the 
supply is alternating-current), provided that it need 
not exceed 500 volts for circuits normally not 
exceeding 650 volts. 


3. Insulation Resistance of Completed Instal- 
lation.—Before a completed installation, or an addition 
to an existing installation, is put into service, the 
insulation resistance to earth of every distribution 


circuit is to be not less in megohms than 50 divided by 
the number of outlets (points and switches) from the 
fixed wiring, except that it need not exceed 1 megohm. 
The test is to be made with all fuse-links in place, all 
switches (except the supply switch) closed, and, 
except with systems having one pole of the supply 
permanently earthed, all lamps in position or both 
poles of the installation otherwise electrically 
connected together. 


4. Switchboards.—Before a main switchboard, 
emergency switchboard, or section board, is put into 
service, the insulation resistance is to be not less than 
one megohm, when measured :— 

(i) between each insulated busbar and earth. 

(ii) between each insulated busbar and the 

busbar connected to the other pole or 

poles. 

The test is to be made with all cireuit-breakers and 

switches in the open position and all fuse-links for 

pilot lamps, earth lamps, voltmeters, ete., removed. 

Voltage coils normally connected to the busbars are 

to be temporarily disconnected while the test between 
poles is being made. 


5. Heating and Power Appliances—During the 
test of any circuit, control rheostats and heating and 
power appliances normally connected to the circuit 
may, if desired, be disconnected; but in that event the 
insulation resistance between the case and/or frame- 
work and all live parts of every rheostat and appliance 
is to be not less than half a megohm. 


6. Testing between Conductors.—Where practi- 
cable, the insulation resistance is also to be measured 
between all the conductors connected to each pole of 
the supply and all the conductors connected to the 
other pole or poles or to the “middle wire” or the 
“neutral”; and its value is not to be less than that 
specified in clause 3. 


7. Testing Polarity of Fuses and Single-Pole 
Switches.—Precautions are to be taken to verify that 
no fuse, non-linked switch, or non-linked cireuit- 
breaker, has been connected to that pole of a circuit 
which is either earthed or derives its polarity from 
an earthed conductor. 


8. Testing Earth Continuity—(a) Where lead- 
alloy-sheathed cables or armoured cables are employed, 
tests are to be made where necessary to verify that 
all metallic envelopes are electrically continuous 
throughout their length, and are earthed as required 
by Section 9, clause 5 (f). 
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(b) Tests shall be made to verify that all earth 
continuity conductors and earthing leads are connected 
to the frames of the fittings and appliances, and to 
the hull of the ship, and that in socket-outlets having 
earthing contact-tubes, the latter are also connected 
to the hull. 


9. Insulation Resistance of Generators and 
Motors.—(a) The insulation resistance in megohms of 
every completed generator and motor in normal 
working condition and with all parts in place is not 
to be less than 

3 X Rated Voltage of Machine 

1,000 + Rated Output of Machine in kVA 


All insulation tests are, where possible, to be 
made when the generators and motors are hot. 


(6) The insulation resistance of generator cables, 
motor cables, field windings, and control gear, when 
isolated and separated for testing purposes, is not to 
be less than 1 megohm. 


10. Generating Sets, Switchgear and Connec- 
tions—It is to be demonstrated that the relevant 
requirements of these Regulations have been complied 
with in respect of the following :— 

(a) The satisfactory commutation and _perfor- 
mance of every generator throughout a run at full 
rated load. 

(6) The temperatures of all joints and connections, 
fuses, circuit-breakers, and busbars. 

(c) The operation of engine speed governors, 
over-speed trips, generator reverse-current and over- 
current trips, and other safety devices, 

(d) The voltage regulation of every generator, 
when full rated load is suddenly thrown off by 
operating the cireuit-breaker or main switch (see 
Section 2, clauses 5 (b) and 5 (d)). 

(e) The satisfactory operation in parallel, load 
sharing, ete., of all generators capable of being run in 
parallel with a load on the busbars of not less than 
1} times the full load rating of the largest generator, 


11. Motors and Generators——Every motor (with 
its control gear) is to be run under service conditions 
for a sufficient length of time to demonstrate that its 
wiring, alignment, size, direction of rotation, speed, 
commutation and temperature, are satisfactory. 


12. Apparatus.—All lamps, heaters and other 
appliances are to be run, though not necessarily under 
full load or simultaneously. Tests of voltage are to 
be made, if necessary, to verify compliance with 
Section 6, clause 9 (voltage drop). 
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SPARE GEAR. 


Section 22.—In vessels engaged in open sea 
service, the articles mentioned in the following list 
(so far as they are applicable) will be required to be 
carried, viz. :— 


For the Generators. 


For each size of generator :— 


1 set of carbon brushes for one machine. 
1 set of any special spanners required. 


For the Motors. 
For each size of motor engaged on essential 
services, such as those enumerated below :— 

1 set of carbon brushes for one machine. 

1 set of any special spanners required. 

The following are motors for which spare gear is 
required :— 

Auxiliary compressors. 

Seavenge blowers. 

Cooling water pumps for main engines. 

Cargo refrigerating motors, including com- 
pressors, brine pumps, circulating pump, 
fans, ete. 

Oil fuel pumps. 

Fans for forced draught to boilers. 

Condenser circulating pumps. 

Air pumps. 

Feed water pumps. 

Fire pumps, 

Bilge pumps, 

Steering gear, 

Windlasses. 

Ventilating fans for engine room and boiler 
rooms, 


For the Steering Gear. 

For each size of steering gear motor and motor- 
generator, if no standby machine is installed, 
the following spare gear is required in 
addition to the spares for motors enumerated 
above. 
spare armature of each size fitted, complete 
with shaft and half coupling. 


1 spare field coil of each type fitted. 


Where electrie steering gear is fitted and there 
is no standby generator, similar spare gear 
is also to be provided for the generator. 


a 
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For the Control Gear. 
For the starting gear of motors, such as those 
enumerated above :— 
1 set of contacts subject to burning or wear. 
1 set of springs. 
10 per cent of each different resistance element, 
but at least one of each. 
1 of each type of coil used for contactors, relays 
or low voltage release. 

For six or less starters in which these parts are 
interchangeable it will be sufficient to provide one set 
of spares for the starter employing the greatest 
number of parts. 


For the Switchgear and Distribution Boards. 
For each type of cireuit-breaker on each pole :— 

1 set of contacts which are liable to be burnt or 
worn. 

1 set of parts subject to wear. 

1 set of springs. 

1 shunt trip coil and 1 resistance element, of 
each kind used. 


10 per cent but not less than 12 of each type 
of cartridge or other non-rewireable fusible 
cut-out. 


71, FrncuurcH Street, LONDON, E.C.8. 
13th April, 1939. 


Rewireable fuse-handles; 5 per cent, with a 
minimum of one, of each size or type used, 
provided that not more than 12 need be 
supplied. 


For the Navigating and Signal Lights, and their pilot 
lamps for indicating devices :— 
1 complete spare set of lamps. 
Emergency Lighting. 
Where there is supplied from storage batteries of 
a voltage different from the ship’s circuit :— 
1 complete spare set of lamps. 


Insulation Tester. 


It is recommended that a 500 volt insulation 
tester be provided with all equipment of 100 kw. and 
above for the testing of insulation and tracing of 
faults and that all parts of the system be periodically 
tested and the results recorded. 


PERIODICAL SURVEYS. 


Section 23. The periodical surveys of elec- 
trical equipment are detailed on page 171. 


By order of the Committee, 
MALCOLM K. SCOTT, 
Secretary. 
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TABLE I. 
CuRRENT Ratinc For VULCANIZED-RUBBER-INSULATED CaBLES.—SINGLE CABLES. 


Ambient Temperature up to 100°F. Ambient Temperature 101°F.-115° F. 
Conductor. clita (leuaptartoainn c Approximate Length in 
Current Ratingt for 1-volt Drop with Rating! Circuit for l-volt Drop with 
Current Rating in Col. 3 & Current Rating in Col. 7 
or Col. 4 
| | Direct Lead plus 
Nominal - : Current, or | Lead plus Return, for 
Cross- Number and Direct Single-phase Direct Sing le-phase Single-phase| Return, for Single-phase 
Sectional |Diameter(in.)) Guyrrent, | Alternating Current, | Alternating | or 3_phase Direct | A.C.; Lead only, 
Area. of Wires Current. Current. Alternating | Current | for balanced 
Current. 3-phase A.C, 
uF 2. 3, 4 5. 6. Le 8. 9. 
sq. in. amps amps. feet. feet. ; amps feet feet 
00015 | 1/-044 5 5 36 36 35 52 52 
0-002 3/-029 5 5 47 47 35 67 67 
0-003 3/-036 10 10 35 35 7-0 50 50 
0-003 1/:064 10 10 37 37 7-0 53 53 
0-0045 7/-029 15 15 34 34 10-5 49 49 
0-007 7/036 24 24 33 33 17 47 47 
0-01 7/-044 31 31 39 39 22 56 56 
0-0145 7/-052 37 37 45 45 26 64 64 
0-0225 7/-064 46 46 55 55 32 79 79 
0-03 19/-044 53 53 61 60 37 87 87 
0-04 19/-052 64 64 71 70 45 L101 101 
0-06 19/-064 83 83 83 80 58 19 119 
0-1 19/-083 118 118 98 92 83 140 137 
0-15 37/072 152 152 112 97 106 160 147 
0-2 37/-083 184 184 123 98 129 176 147 
0-3 37/-103 240 240 145 97 168 207 139 
0-4 61/-093 288 288 162 90 202 231 129 
0-5 61/-103 332 332 172 82 233 246 ars 
0-75 91/-103 461 425 185 69 323 265 98 
1-0 127/-103 595 520 200 59 416 286 85 


t The current ratings in Table I are subject to the maximum permissible voltage drop (See Section 6, 
clause 9) not being exceeded. 
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TABLE II. 


CURRENT RATINGS FoR CaBLES INSULATED WITH IMPREGNATED PAPER OR VARNISHED CAMBRIC—SINGLE CABLES. 


AMBIENT TEMPERATURE UP TO 120° F. AMBIENT TEMPERATURE—121°-150° F. 
Conductor a i a ee ashe bs Approximate Length in 
Current Ratingt. for l-volt Drop with Setar Circuit for 1-volt Drop 
Current Rating in Col. 3 ating. with Current Rating in 
or Col. 4. Col. 7. 
Lead pl 
fio | mere fart fo 
omina Numb a : Single-ph 5 Single-ph: . , Lead pl ing ie-phase 
acim, [Diameectny| uses, ANEEtine| Pires, | Saale rtae| single pace] ener | ad, 
f(y of Wires. Current. Current. Alternating pitino ye balanced 
Current. 3-phase A.C. 
a | 2. 3. = 5. 6. bs 8. 9. 
sq. in. amps amps. feet. feet amps feet. feet. 
0-007 7/-036 28 28 27 27 22 34 34 
0-01 | 7/044 — 42 42 27 27 34 34 34 
0-0145 7/052 | 57 57 28 28 46 35 35 
0-0225 7/064 75 75 32 32 60 40 40 
0-03 19/-044 87 87 35 35 70 44 44 
0-04 19/-052 104 104 41 41 83 51 51 
0-06 19/-064 135 135 48 46 108 60 60 
0-1 19/-083 191 191 57 53 153 71 70 
0-15 37/-072 246 246 65 56 197 81 74 
0-2 37/-083 296 296 72 57 237 90 75 
0:3 37/-103 385 385 85 57 300 106 75 
0-4 61/-093 464 464 95 53 371 119 70 
0-5 61/-103 540 540 100 48 432 125 63 
0-75 91/-103 738 670 | 109 41 590 136 51 
1-0 127/-103 932 795 121 37 745 152 46 


{ The current ratings in Table II are subject to the maximum permissible voltage drop (see Section 6, clause 9) 
: not being exceeded. 
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TABLE III. 


Maximum PERMISSIBLE CURRENT* IN INTERMITTENTLY- 
LOADED CABLES. 


Tm pregnated-Paper- 
| Vulcanized-Rubber- | Insulated Cables 
Conductor. | Insulated Cables. aici ante a 
Cables. 
Nominal | Number and Current | Current Current Current 
Cross- | Diameter for for for | for 
Sectional) (in.) of Half-hour One-hour | Half-hour One-hour 
Area. | Wires. Rating. Rating. | Rating. | Rating. 
itatpacan (RO |e De Oe: 
sq. in. amps. amps. amps. amps. 
0-0145 7/:052 38 37 60 57 
0-0225 7/-064 47 46 79 75 
0-03 19/-044 56 54 94 89 
0-04 19/-052 68 65 113 105 
0-06 19/-064 92 85 151 138 
0-1 19/-083 142 124 225 133 
0-15 37/072 191 164 303 | 261 
0-2 37/-083 247 204 376 320 
0-3 37/-103 351 283 523 435 
0-4 61/-093 452 357 663 543 
0-5 61/-103 534 422 804 648 
0-75 91/-103 174 604 1,180 930 
1-0 127/-103 | 1,036 803 1,548 | 1,211 


* The values in Table III are subject to the maximum permissible 
voltage drop (see Section 6, clause 9) not being exceeded. ‘The 
approximate length in circuit (Lead plus Return) for 1 volt drop 
will be the corresponding length given in Tables I and II respectively 
multiplied by the continuous rating in amperes and divided by the 
intermittent rating. 
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TABLE Iv. 


CuRRENT Rating and RADIAL THICKNESS OF DIELECTRIC 


FOR TWIN FLEXIBLE CorDS AND FLEXIBLE CABLES. 


Conductor. Approximate Radial Thick- 
Length in Circuit ness of 
: RampesCarrens (Lead plus Dielectric. 
Nominal ae Return) 
Yross- _ and eaeae for 1-volt Drop 7 , 
Sectional eg with Current bee car 
saat Gani Rating in Col. 3. | qaties, | Cables. 
I 2. 3. < 5. 6. 
sq. in. Shao amps. feet in. in 
0-0006 | 14/-0076) 2 53 | 0-033 — 
0-001 | 28/0076} 3 59 0-034 | — 
0-0017 | 40/-0076| 5 57 0-035 — 
0-003 | 70/-0076| 10 50 0-036; — 
0-0048 1110/0076} 15 48 0-038 | — 
0-007 /162/:0076| 20 48 0-039; — 
(0-01 | 97/0124] 25 49 0-043 | 0-060 
| 00145 | 60/-018+) 30 58 0-046 | 0-061 
0-0225 | 91/-018+| 37 70 0-049 | 0-062 
| | 


* The current ratings in Table IV are subject to the maximum 
permissible voltage drop not being exceeded. 


+ For trailing cables and similar purposes. 
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TABLE V. 
DIMEnsions oF 250 Vout VuLcaNizED-RUBBER-INSULATED CABLES. 
| FAS ¥ Minimum 
Qonductors D. | aa Ge ype : Rinmastee mes Cae 
i froma a Minimum i = Armouring a i 
Nominal | Funke eeepc > | 4 Wire 7 ; 
Bacabone ghee bene Dielectric. | seal oe ee re pe see tae post 
Area. Wires. | 
1 3 | 4 5 6 if 8 9 10 
J og. ike 7 | in. | in. in. | in. in. ic ae in. 
0-0015 1/044 0-034 0-04 0-04 0-05 _— 0-040 _ — 
0:002 | 3/:029| 0-036 0-04 0-04 0:05 0-048 | 0-040 0-055 = 0-055 
0003 §=—-1/-064' 0-036 0-04 0-04 0-05 0-048 | 0:040 0-055 0-055 
0-003 3/036 0-038 0-04 0-04 0-05 | 0-048 0-040 0-060 | 0-060 
0-0045 | 7/029 0-039 0-04 0-05 0:06  =0-048 0-040 | 0-060 | 0-060 
0-007 | 7/:036) 0-041 0-05 0-05 0:06 | 0-048 0:050 0-065 | 0-065 
0-010 7/044} 0-043 0-05 0-05 0:07 | 0-048 0-050 0-065 — 
00145 | 7/-052| 0-046 0-06 0-06 0-07 | 0-048 0-055 0-065 - 
00225 7/064 0-049 0-06 0:06 | 0-07 | 0-048 0-055 0-065 -= 
0:030 | 19/:044) 0-052 0-06 0-07 0-08 0-048 _ 0-055 -- _- 
| 0-040 19/052 0-056 0-06 0-08 0-09 0-064 0-060 — — 
0-060 |19/:064) 0-062 0-07 0-08 0-09 | 0-064 0-065 _- — 


D is the thickness of the dielectric as follows :-— 


(1) On the Conductor of Single-Core Cables. 


(2) On each core of Twin and Three-Core Cables. 
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Conductors, 
D. 
Minimum 
Nominal /Number and Thickness 
Cross Diameter of 
Sectional (in.) Dielectric. 
Area. of Wires. 
a 2. 3. 
sq. in. in. 
0-0015 1/:044 0-055 
0-002 8/-029 0-056 
0-003 1/-064 0-057 
0-003 3/-036 0-057 
0-0045 7/-029 0-058 
0-007 7/-036 0-059 
0-01 7/-044 0-060 
0-0145 7/-052 0-061 
0-0225 7/064 0-062 
0-03 19/-044 0-062 
0-04 19/-052 0-063 
0-06 19/-064 0-065 
0-1 19/-083 0-072 
0-15 37/:072 0-080 
0-2 37/-083 0-088 
0-3 37/-103 0-102 
0-4 61/-093 0-114 
0-5 61/-103 0-121 
0-75 91/-103 0-131 
1-0 127/103 0-141 
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TABLE VI. 
DIMENSIONS oF 660 VoLT VULCANIZED-RUBBER-INSULATED CABLES. 


Minimum Thickness of 


Minimum Thickness of “H.R.” | 


Lead-Alloy-Sheathing. Panel of Sheathing. 
St Wire 
[ { Single 

Single Twin Three Core.* Single Twin Three 
Core. Core, Core + Core Core Core. 

4. 5. 6. ite 8. 9. 10. 

in. in. in. in. in, in. in. 
0-05 0-05 0-06 0-048 0-040 - — 
0-05 0-05 0-06 0-048 0:040 | 0-060 | 0-060 
0-05 0-05 0-06 0-048 0:040 0-060 | 0-065 
0-05 0-05 0-06 0-048 0050 | 0-065 | 0-065 
0-05 0-06 0-07 0-048 0050 0-065 | 0-065 
0-06 0-06 0-07 0-048 | 0-050 | 0-065 | 0-065 
0-06 0-06 0-08 0-048 0:055 0-065 _ 
0-06 0-07 0-08 0-048 0-055 | 0-065 — 
0-06 0-07 0-08 0-048 0-055 | 0-065 — 
0-06 0-07 0-08 0-048 0-060 — — 
0-06 0-08 0-09 0-064 0-060 — — 
0-07 0-08 0-09 0-064 0-065 — — 
0-07 0-09 0-10 0-064 0-065 —- — 
0-08 0-09 0-10 0-080 0-065 _- — 
0-08 0-10 0-11 0-080 070 GF) — 
0-09 0-12 0-13 0-104 | OO708P — 
0-10 0-13 0-14 0-104 0-080 — — 
0-11 0-14 0-15 0-104 O:055 les — 
0-12 — _ 0-104 | 0-100 —— —— 
0-12 — — 0104 | 0110 | — — 


“For determining the sizes of Armourin 


+ The thickness of lead 
similar Cable having Con 


D is the thickness of the dielectric as follows :--- 


(1) On the Conductor of single Conductor Cables. 
(2) On each core of Twin and Three-Core Cables. 
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g Wire for Twin-Core or Three-Core Cables see TABLE Ix. 


on Multicore Cables in which the Conductors are not of e 
ductors equal in area to that of 


qual area is to be the same as that for a 
the largest of the unequal Conductors, 


w 
So 
1 
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TABLE VII. 
Dimensions oF 1,000 Vont CasLEs—PAPER INSULATED OR VARNISHED CaMBRIC INSULATED. 
Conductor. Minimum Thickness of Lead Alloy Sheathing. 
= D. | Diameter 
Minimum Twin Core. Three Core. ° 
Number and| Thickness Armouring 

Nominal | Diameter _ of Single Wire 
Area. Cin.) Dielectric. Core. Circular Shaped. Circular Shaped Single 
of Wires. Conductor. Conductor. | Conductor. Conductor. Core.* 

1. xo | 3. 4 | 5. 6 vi 8. 9 

sq. in. in. in. in in in in. in. 
0-0015 | 1/:044 0-07 0-06 = — — o 0-064 
00020 | 3/029 0-07 0-06 — — _ — 0-064 
0-:0030 | 1/:064 0-07 0-06 a — — 7 0-064 
0-:0030 3/:036 0-07 0-06 — — — — 0-064 
00045 | 7/-029 0-07 0-06 oa — — -- 0-064 
0-0070 | 7/:036 0-07 0-06 0-06 — 0-06 =. 0-064 
0-0100 | 7/:044 0-07 0-06 §~=—=—-0-06 — 0-06 a 0-064 
0:0145 | 7/:052 0-07 | 0-06 0-06 0-06 0-06 — 0-072 
00225 | 7/:064 0-07 0-06 0-06 0-06 0-06 0-06 0-072 
0-0300 | 19/-044 0-07 0-06 0-06 0-06 0-06 0-06 0-072 
0-0400 | 19/-052 0-07 0-06 0-06 0-06 0-06 0-06 0-072 
0-0600  19/-064 0-07 0-06 0-07 0-06 0-07 0-06 0-072 
0-1000 | 19/-083 0-07 0-06 0-07 0-06 0-08 0-07 0-072 
0-1500 | 37/-072 0-07 0-07 0-08 0-07 0-08 0-07 0-072 
0:2000 | 37/-083 0-07 0-07 0-09 0-07 0-09 0-08 0-080 
0-3000 | 37/-103 0-08 0-08 0-10 0-08 0-10 0-09 0-080 
0-4000 | 61/-093 0-09 0-08 0-11 0-09 0-11 0-10 0-104 
0-5000 | 61/103 0-09 0-08 0-12 0-09 0-12 0-10 0-104 
0-7500 | 91/-103 0-10 0-09 0-13 0-11 0-14 0-13 0-128 
1:0000 |127/-103 0-10 0-10 0-15 0-13 0-15 0-14 0-128 


*For determining the sizes of Armouring Wire for Twin-Core or Three-Core Cables see TABLE IX. 


D is the thickness of dielectric between any one Conductor and the next Conductor or the Lead Sheath. 


The thickness of sheath on Multi-Core Cables in the case where the Conductors are not of equal area is to be the same as that 
for similar Cable having Conductors equal in area to that of the largest of the unequal Conductors. 
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TABLE VIII. 
3,300 VoLtT Paper INSULATED OR VARNISHED CamBRIC INSULATED CABLES. 
THICKNESS OF DIELECTRIC aND LEAD SHEATH. 
Minimum Thickness of Lead Sheath. 
Minimum Thickness of =% Roe 
Insulation. f 
Nominal | Single Core. | Three Core. 
Area of ia ays 7 5 | | Ray vc :. 

Centre Point | Centre Point | | Centre Point not Earthed. | Centre Point Earthed. 
Conductor. not Earthed Earthed | Centre Point | Centre a | = | = 

D E | not Earthed. Earthed Pi | : 

(See note (See note Circular Shaped Circular Shaped 
below). below). | Conductors. Conductors. Conductors. Conductors. 
Ietudijinws 2. 4 3. a ae 2M Sener eee Te es ay es 
PAPER INSULATED. 
ee ee ae tisigme)| | tancede| |. thy in, aiidstesatl in, in, 
0-0225 0-11 0-09 0-06 0-06 0-06 0-06 | 0-06 0-06 
0-03 0-11 0-09 0-06 | 0-06 0-06 0-06 0-06 0-06 
0-04 0-11 0-09 9-06 } 0-06 0-07 0-06 | 0-07 0-06 
0-06 0-11 0-09 0-06 = 0-06 0-07 | 007 | 007 0-06 
0-075 0-11 0-09 0-06 0-06 0-08 0-07 = = 0.07 0-07 
0-1 0-11 0-09 0-07 0-06 0-08 0-07 0-08 0-07 
0-15 0-11 | 0-09 0-07 0-07 | 0-09 0-08 0-09 0-08 
0-2 0-11 0-09 0-07 0-07 0-09 0-08 0-09 0:08 
0-25 0-11 0-09 0-08 0-07 0-10 0-09 0-10 0-09 
0-3 0-11 0-09 0-08 0-08 0-11 0-09 011 0-09 
0-4 0-12 0-10 0-08 0-08 0-12 010 012 0-10 
0:5 0-13 0-11 0-09 009 =| #6013) «| (On 0-12 0-11 
0-6 0-14 0-12 0-09 | 0-09 _ — -- — 
0-75 0-15 0-13 0-10 0-10 — ee -_ | — 
VARNISHED CAMBRIC INSULATED. 

0-0225 0-13 010 | 0-06 0-06 0-06 0-06 0-06 0-06 
0-03 0:13 010 | 0-06 0-06 0-07 0-06 == (0-06 0-06 
0-04 0-13 0-10 0-06 0-06 0-07 0-07 | 007 0-06 
0-06 0-13 0-10 0-06 0-06 0-08 0-07 0-07 0-07 
0-075 0-13 0-10 0-07 0-06 0-08 0-07 0-08 0-07 
O-1 0-13 0-10 0-07 0-07 0-08 0-08 0-08 0:07 
0-15 0-13 0-10 0-07 0-07 0-09 0-08 0-09 0-08 
0-2 0-13 0-10 0-07 0-07 0-10 0-09 0-10 0-08 
0-25 0-13 010 | 008 0-07 0-10 009 | 0-10 0-09 
0-3 0-13 0-10 0-08 0-08 0-11 0-10 0-11 0-09 
0-4 0-14 | 0-11 0-09 0-08 0-12 0-11 0-12 0-10 
0-5 0-14 0-12 0-09 0-09 0-13 0-11 0-13 0-11 
0-6 0-15 0-13 0-09 0-09 — — - = 
0-75 0-17 0-14 0-10 0-10 — — _ _ 


wWores.—D is the thickness of the dielectric as follows :— 


(1) Single-Core Cables, 3-phase centre point not earthed system: Between the Conductor and Metallic 
Sheath. 

(2) Three-Core Cables, centre point not earthed: Between the Conductors and between any Conductor 
and Metallic Sheath. 

(3) Three-Core Cables, centre point earthed : Between the Conductors only. 

E is the thickness of the dielectric as follows :— 

(1) Single-Core Cables, 3-phase centre point earthed system: Between the Conductor and Metallic 
Sheath. 

(2) Three-Core Cables, centre point earthed: Between any Conductor and Metallic Sheath. 
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TABLE IX. 
SIZES OF GALVANIZED STEEL WIRE AND THICKNESS OF 
BEDDING FOR SINGLE-WIRE AND DOUBLE-WIRE ARMOURING. 


Nominal] Diameter of Cable to be 
Armoured, exclusive of Bedding. Nominal Nominal 
Diameter of Thickness of 
Galvanized Bedding before 
Up to and Steel Wire. the Armouring 
Above. including. is applied. 
1; 2. 3. 4. 
in. in. in. in. 
-- 0-5 0-048 0-04 
0-5 0-8 0-064 0-06 
0-8 1-05 0-080 0-1 
1-05 2:0 0-104 0-1 
2-0 — 0-128 0-1 
TABLE X. 


Minimum INSULATION RESISTANCE VALUES FOR 250 VOLT 
AND 660 VoLT VULCANIZED-RUBBER-INSULATED CABLES. 


5 Seber and fa ; 

Nomtinl A f iameter of wires (or | Insulation resistance 

“Conductor. | eine et | Tsou cseC) 

Z. 2. 3. 
megohms. 

0-0015 1/-044 3,000 
0-002 3/-029 2,400 
0-003 3/-036 2,100 
0-003 1/-064 2,100 
0-0045 7/029 2,000 
0-007 7/-036 1,800 
0-01 7/-044 1,600 
0-0145 7/-052 1,500 
0-0225 7/-064 1,300 
0-03 19/-044 1,200 
0-04 19/-052 1,100 
9-06 19/-064 1,000 
0-1 19/-083 950 
0-15 37/-072 850 
0-2 37/-083 850 
0:3 37/-103 800 
0-4 61/-093 750 
0-5 61/-103 700 
0-75 91/-103 650 
1-0 127/-103 600 
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TABLE XI. 


Maximum SPAcING OF CLIPS SECURING LeEapD-ALLOY- 
SHEATHED, VULCANIZED-RUBBER-SHEATHED (‘“H.R.” TYPE), 
OR ARMOURED CABLES. 


Overall pupineber of Cable. poets er pean 
Under 0-3 inch wha 8 10 
0-3 inch and under 

0-5 inch ... es 10 12 
0-5 inch and under 

0-75 inch ... ce 12 14 
0-75 inch and under 

1:25 inches aes 14 16 
1:25 inches and above 16 18 


TABLE XII. 


APPROXIMATE CURRENT RATING OF FUSE-ELEMENTS COM- 
POSED OF TINNED CopPpER WIRE oR STANDARD ALLOY* 
WIRE IN SEMI-ENCLOSED FUSEs. 


Tinned Copper Wire | Standard Alloy* Wire 
Current 
Rating ] *; y 
Diameter 8.W.G. Diameter S.W.G. 
1. 2. 8. ai | oe! 
amps. in. in. 
1:8 — _— 0-0164. 27 
3-0 0-006 38 0-0240 23 
5-0 0-0084 35 0-0320 21 
8-5 0-0124 30 os — 
10-0 0-0136 29 — — 
15-0 0-020 25 —_— -- 
17-0 0-022 24 -- — 
20-0 0-024 23 — -- 
24-0 0-028 22 — -— 
30-0 0-032 21 -- _— 
37-0 0-040 19 — 
46-0 0-048 18 oo — 
53-0 0:048 18 — — 
60-0 0-056 ie — _— 
64:0 0-056 17 — = 
83-0 0-072 15 — — 
100-0 0-080 14 — —_— 


NoTe.—The current ratings given in Table XII refer to the 
normal maximum current of the circuit and do not refer to the 


- overload at which the fuse will operate. 


The values of the currents given in Table XII are approximately 
those necessary to comply with Appendix 5 applied to the above 
fuse-elements used in semi-enclosed fuses, Where fuses are known 
to conform to this Appendix the size stated by the manufacturer 
on the case of the fuse should be adhered to in preference to that 
given in Table XII, if the fuse is loaded to its full capacity. 


* The term “Standard alloy” refers to the eutectic tin-lead alloy 
(63 per cent tin, 37 per cent lead), 
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TABLE XIII. 


STANDARD Sizes oF DiREcT CURRENT AND ALTERNATING CURRENT 
(3-PHasE) Motors WITH CoRRESPONDING APPROXIMATE FuLL-LOAD 
CURRENTS. 


(See Section 6, clause 5(c) and Section 13, clause 8.) 


Direct Current. Three-Phase Alternating Current. 
Full-Load Current. Full-Load Current. 
Output 
* of 
Motor. 
110 Volts. 220 Volts. 230 Volts 400 Volts. 
ue 2. 8. 4. 5. 
BHP. Amps. Amps. Amps. ~ Amps. 
0-25 3-2 1-6 _ = 
0-5 5:7 2:8 2°5 1-4 
1-0 10 5-0 3-8 2:5 
2-0 18 9-0 6-7 4:0 
3-0 26 13 9-5 5-5 
4:0 35 17 12 7 
5-0 42 21 toe 9 
75 61 30 | 22 12 
10 80 40 29 16 
125 100 50 35 20 
15 117 59 42 24 
20 155 vit) 55 31 
25 190 95 67 38 
30 227 114 77 45 
35 264 132 89 51 
40 300 150 101 58 
45 340 170 113 64 
50 375 187 125 72 
60 450 225 150 87 
70 | 520 260 175 | 102 
80 595 298 | 200 116 
90 665 333 224 128 
100 740 370 244 140 
125 900 450 298 172 
150 _ 550 352 2080 
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TABLE XIV. 


CaLcuLaTion oF Maximum CURRENT WHICH WILL NORMALLY FLOW IN AN INSTALLATION 
TO 4 Group or CaRco-WINCHES OR CRANES (FOR USE IN COMPUTING THE SIZES OF CABLES, 
SWITCHGEAR, ETC.). (See Section 6, clause 6 (0) ). 


Number of Winch Motors 


or Crane Motors supplied Current to be provided for 
by the Circuit. 
1 be 2. : \ sa ee 
Two. 100% F.L. of the larger motor 


+ 30% FL. of the 2nd motor or 
65% of the combined FL. if the motors are of equal 
size. 


Three. 100% FL. of the largest motor 
+ 25% F.L. of each of the remaining motors, or 
50% of the combined F.L. if the motors are of equal 
size. 


Four. 100% F.L. of the largest motor 
+ 20% F.L. of each of the remaining motors, or 
40%, of the combined FL. if the motors are of equal 
size. 


Five. 100%, F.L. of the largest motor 
+ 20% FL. of each of the remaining motors, or 
36% of the combined F.L. if the motors are of equal 
size. 
Six or more. 33% of the combined F.L. of the motors. 


Nore.—The letters “ F.L.” in Table XIV refer to the full-load current of the motor at its 
maximum brake-horse-power rating. 
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ELEC. EQUIPMENT 
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TABLE XV. 
TEMPERATURE LIMITS FoR CoILs OF ConTROL GEAR. 


Maximum Temperature Rise 


Total Temperature [see Section 13, Clause 2(c)] 


Insulating Material 


Shunt Coils Series Coils Shunt Coils Series Coils 
ee ee gp Bh ; san8 | IE: Mat eos’ thetade' 4 ae se. 
Class O. 
Cotton, silk, paper, and similar 
materials, non - impregnated. |176°F. (80°C.) |194°F. (90°C.) 72°F. (40°C.) 90°F. (50°C.) 
Class A. 


(1) Cotton, silk, paper, and 
similar materials when 
impregnated or oil immersed ; 
also enamel used with any of 
the above... ds ... |194°F. (90°C.) |212°F. (100°C.) 90°F. (50°C.) 108°F. (60°C.) 

(2) Enamelled wire not in 
association with such fibrous 


material ae “ee ... |280°F. (110°C.)|248°F. (120°C.) 126°F. (70°C.) 144°F. (80°C.) 
Class B. 
Built up asbestos, mica, and 
similar materials and bare 
eoils ... +a 4e ... |284°F. (140°C.)/302°F. (150°C.) 180°F. (100°C.) 198°F. (110°C.) 
Class D. 
Coils with synthetie resin im- 
pregnation ... oe ... |230°F. (110°C.)|248°F. (120°C.) 126°F. (70°C.) 144°F. (80°C.) 
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Table XV. 


ELEC, EQUIPMENT. 


APPENDICES NOs. 1, 2, 3, 4, 5,6 AND 7. 


IN CONNECTION WITH THE RULES FOR ELECTRICAL EQUIPMENT 
AND ELECTRIC PROPELLING MACHINERY. 


APPENDIX 1. 
BUSBARS AND CONNECTIONS. 


1. Material—_The copper used is to have a 
conductivity for annealed copper not less than 99-25 
per cent, and for medium hard and hard copper not 
less than 95 per cent of the International Standard 
for standard annealed copper. 


2. Joints.—All joints between copper conductors 
are to be made after dip-tinning or coating with 
petroleum jelly, or have equally effective treatment 
for preventing deterioration of the joint. 

All joints, whether soldered or not, are to have 
the parts mechanically secured together. 


3. Limits of Temperature Rise.—The following 
temperature limitations, measured by thermometer or 
thermocouple, are to apply to bare conductors in 
contact with air, when carrying their full rated current. 


(a) Conductors rated 2,000 amps. and below, 
maximum temperature 158° F.(70° C.). Maximum 
temperature rise 72° F. (40° C,). 


(b) Conductors rated above 2,000 amps., 
maximum temperature 176° F.(80° C.). Maximum 
temperature rise 90° F, (50° C,). 


4. Thermal Expansion.— Where necessary, provi- 
sion is to be made to allow for expansion and contraction 
due to temperature variations. 


5. Clearance Distances.—The clearance distances 
specified below apply only to busbars having no 
insulating covering other than the surrounding air, 
compound or oil. 


Max. Rated Voltage ers : Minimum Clear: 
between Phases Minimum Clearance tienen moos 
or Poles. to Earth or Poles. _ 

Py | j In Oil In Oil 
In Air. or Com- In Air. | or Com- 
__ pound. ; pound. 
a inches, { inches. inches. ~ inches. | 
660 3 —_— Fi _— 
2,200 1} = 1} — 
3,300 2 1 - 3 
6,600 23 ? 33 1 


Important Nore.—The 
Gistance along the surface 


Appendices 1-2 


above figures do not apply to creepage 
of insulators or of insulating bases. 


6. Mechanical Strength.—The busbars and con- 
nections are to be so proportioned and supported as to 
be capable of safely withstanding the maximum 
mechanical stresses to which they may be subjected by 
the initial value of the short circuit current. 


APPENDIX 2. 
INSULATING MATERIALS. 


1. Classification of Materials. 


A. For the purpose of these Rules the following 
International designations will apply. 


Class O. Cotton, silk, paper and similar organic 
materials when neither impregnated nor immersed 
in oil. 


Class A. Cotton, silk, paper and similar organic 
materials when impregnated or immersed in oil, also 
the substance known as enamel applied to enamelled 
wire. 


Nore.—Impregnated cotton, paper or silk (also 
compound treated insulation)—An insulation is 
considered to be “impregnated” when a_ suitable 
substance replaces the air between its fibres, even if 
this substance does not completely fill the spaces 
between the insulated conductors. The impregnating 
substance, in order to be considered suitable, must 
have good insulating properties, must entirely cover 
the fibres and render them adherent to each other and 
to the conductor, must not produce interstices within 
itself as a consequence of evaporation of the solvent or 
through any other cause, must not flow at the tem- 
perature limit specified, must not unduly deteriorate 
under prolonged action of heat. 


Class B. Mica and asbestos and similar inorganic 
materials in built up form combined with binding 
cement. If Class A material is used in small quantities 
for structural purposes only, in conjunction with 
Class B insulation, the combined materials may be 
considered as Class B, provided the electrical and 
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mechanical properties of the insulated winding are not 
impaired by the application of the temperature 
permitted for Class B material. (The word “impair” 
is here used in the sense of causing any change which 
could disqualify the insulating material for continuous 
service.) 


Class C. Mica, without binding cement, porcelain, 
glass, quartz and other similar materials. 


Class D. 
impregnation. 


Coils insulated with synthetie resin 


B. Insulation made up of Different Materials.— 
When the insulation is made up of different materials 
(except in those cases defined under Class B) the 
temperature rise attained by each material is not to 
exceed the limit permitted for that material. 


EXAMPLES. 


(a) When the different insulating materials are 
used on various parts of one winding (for instance, in 
the slot and for the end windings) the limit of 
temperature rise applicable to any part of the winding 
is that set for the insulation used on the part. 


(b) When the insulation on any part consists of 
superposed layers of insulating materials falling in 
different classes (for instance, superposed layers of 
Class A and Class B material) the two following cases 
arise. 


(i) If it is possible to measure the tempera- 
tures attained by the various layers, each of the 
materials is entitled to the temperature rise which 
is assigned to it. 


(ii) If it is not possible to measure the 
temperatures attained by the various layers, the 
temperature rise applicable to the part of the 
winding under consideration is to be taken as that 
for the insulating material with the lowest limit. 


2. Synthetic Insulating Boards, Tubes, etc., used 
for terminal boards and for mounting the live metal 
parts of switchgear and control gear.— Material used 


for insulation slabs for switchboards, section boards, 
distribution fuse boards, terminal boards of apparatus 


and machines and similar applications is to be suitable 
for the purpose intended and is to be submitted for 
approval. Results of tests indicating the suitability 
of the material are to be submitted, the nature of 


which will depend on the application proposed. The 
materials are to be of first class quality and, where 
relevant approved National Standards exist, they are 
to comply with such standards. In general the tests 
should indicate the properties of the materials in 
relation to the following :— 


A. INSULATION PROPERTIES. 
(a) Surface insulation resistance. 
(b) Surface breakdown. 
(c) Di-electrie strength. 


These tests should preferably be carried out in an 
atmosphere of controlled temperature and humidity 
and, in certain eases, after immersing the sample in 
water. 


B. Water ABSORPTION. 
C. MeEcHANICAL PROPERTIES. 
D. Heat RESISTANCE. 


(a) Mechanical strength when heated within 
the limits of the working temperatures. 


(b) Softening or tendency to flow or warp 
under combined heat and mechanical stress. 


E. Inruammasiuiry.— Self - extinguishing, non- 
inflammable or non-ignitable properties when heated 
by a Bunsen flame. 


APPENDIX 3. 


MOTORS AND GENERATORS FOR POWER AND 

LIGHTING SERVICES AND EXCITERS, BALANCERS 

AND BOOSTERS IN CONJUNCTION WITH ELECTRICAL 
PROPELLING MACHINERY. 


1. Limits of Temperature Rise.—(a) Except for 
all ocean-going ships and ships operating in tropical 
waters, or where machines are fitted in specially hot 
situations, the temperature rises for which are specified 
in Section 2, clauses 2 and 8, and Section 12, clauses 
4 and 2, of the Rules for Electrical Equipment, and 
Section 6, clause 6, of the Rules for Propelling 
Machinery, the temperature rise at rated load 
measured by thermometer, when tested under working 
conditions, is not to exceed the following limits. 
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TABLE I. 


Lruirs oF PERMISSIBLE TEMPERATURE RISE. 


MACHINES NOT TOTALLY oot 
x ENCLOSED. MACHINES. 
as — 
x CLASS A CLAss B a 
§ | PART oF MACHINE. MATERIAL. MATERIAL. LATION. 
5 aa 2 = 
By By By By By 
Thermo-| Resist- |Thermo-| Resist- | Thermo- 
meter ance meter ance meter 
method.) method.) method.| method.| method. 
oo i 2. 3. 4. 5. 
1. | A.C. windingsof sta- | { 72°F.| 81°F. 90°F. 117°F. 90°F. 
tors or rotors. ((40°C.)) (45°C.) | (50°C.) | (65°C.) | 50°C.) 
2. | Field windings, ro- { 90°F, # 108°F, * 
tating. | 1 (50°C.) (60°C.) 
3. | Field windings, sta- tee 90°F. * 90° F. 
tionary. «0c! (50°C.) (50°C.) 
4. | Low paceenes field 
windings of more srr 99°F 
than one layer on * Rory 3 #* 
or compensating la C.) (55°C.) 
windings. 
5. | Single _layer field 
windings with ex- 90°F. LLIB | LLC 90° F 
posed bare copper | ( (50°C.) (65°C.) | (65°C.) | (50°C.) 
surface, 
6. | Short-cireuited 
Seed inis F 90°F. NPE. 
ee ine tore * |aso)| * 
7. | Windings of arma- ° ° 
t ; i 72°F. 90°F. 90°F. 
nti Paros bes |eno|o% (50° C:) 
= - = 
8. | Commutators os (ee) 
Slip rings (open) ... GBC.) 


9°’ 


—- j F 
Slip rings (enclosed) 1 (55°C. 


9 | Short-circuited |, 
windings, un-insu- 
lated, The temperature rise of these parts is in no 
case to reach such a value that there is 
10. | Iron core and other risk of injury to any insulating or other 
parts not in con- material on adjacent parts. 
tact with wind- 
ings. 


11. | Iron core and other | The same limits cf temperature rise as per- 
parts in contact mitted for adjacent parts as given in Cols. 
with windings. land 3 (or Cols. 2 and 4) in case of Item 2. 


* This method of measurement is not recognised in these cases, 

(6) TEMPERATURE oF CooLING Air.—The tempera- 
ture of cooling air for open type machines is to be 
measured by means of several thermometers at 
different points around and half way up the machine 
situated at distances of three to six feet away from it. 


2. Overloads in Current and Torque.—Generators 
and motors are to be capable of carrying, without 
injury, the following overloads in current and torque 
respectively after having attained the temperature 
rise corresponding to their rated load, the voltage and 
frequeney being maintained at their rated values. 
Sustained overloads are not recognised for the 
following types of machines :— 

(a) Totally enclosed. 
(b) Short time rated. 


Appendix 3 


Morors with continuous rating are to withstand 
the following overloads in torque. 
(i) Sustained overloads :— 
Sizes 10 B.H.P. and 
upwards per 1,000 
rpm. ... ... ... 25 per cent for two hours. 
Sizes 4 B.H.P. up to 
10 B.H.P. per 1,000 
rpm. ... ... ... 25pereentforonehalf-hour. 
Sizes below 4 B.H.P. 
per 1,000 r.p.m. ... 25 per cent for 15 minutes. 
(ii) Momentary overloads :— 
All sizes ...... ... 50 per cent for one minute. 
D.C. motors up to 150 
B.H.P. per 1,000 
rp.m. ... ... ... 100 per cent for 15 seconds. 
A.C. motors, all sizes. 100 per cent for 15 seconds. 
GENERATORS with continuous rating are to with- 
stand the following overloads in current. 
(i) Sustained overloads :— 
Sizes 74 Kw. or 
K.V.A. per 1,000 
r.p.m and upwards. 25 per cent for 2 hours. 
Sizes 3 to 74 Kw. or 
K.V.A. per 1,000 
rpm. ... ... ... 25percentforonehalf-hour. 
Sizes below 3 Kw. or 
K.V.A. per 1,000 r._p.m. 25 per cent for 15 minutes. 
(ii) Momentary overloads :— 
Allsizes ... ... ... 50 per cent for one minute. 


(Nore.—The B.H.P. or K.V.A. per 1,000 r.p.m.= 
Rated B.H.P. or K.V.A. (or Kw. if D.C.) x 1,000 


Rated Speed. 
3. Method of Temperature Measurement.—The 


method to be used in any particular case is stated in 
clauses (a), (b) and (c) below. 

(a) EmpBeppep TEMPERATURE Detectors (E.T.D.). 
This method is to be employed for the slot position of 
stator windings of the following types of machine :— 

(i) Machines having a rated output of 5,000 
K.V.A or more. 

(ii) Machines having an axial core length of 
one metre or over. 

(6) THERMOMETER METHOD. Mercury or alcohol 
bulb thermometers are to be employed, the latter being 
used where the magnetic field in the vicinity of the 
thermometers alternates or rotates. The temperatures 
are to be measured by thermometers applied to the 
hottest accessible surfaces of the stationary parts of 
the machine during the test period and other thermo- 
meters to the accessible surfaces of the rotating parts 
as soon as the machine is stopped after the test. The 
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bulb of the thermometer, except at the point of contact, 
is to be covered with a pad of felt, cotton wool or 
other non-conducting material 4 inch thick, extending 
at least } inch in every other direction from the bulb 
and pressed into contact to prevent the loss of heat by 
radiation and convection from the bulb. 

(c) Resistance Meruop. The measurement of 
temperature rise by increase of resistance is applicable 
to all field windings (except stationary low resistance 
field windings and exciter field windings) and to stator 
windings not requiring the use of E.T.D. It is not 
to be used for the alternating current windings of 
machines requiring more than 5 minutes to come to 
rest. Resistance measurements are to be made before 
and at the conclusion of the temperature test. 


4. Duration of Temperature Test.—The tempera- 
ture test for a machine having a continuous rating is 
to be of such duration that sufficient evidence is 
available to show that the temperature rise would not 
exceed the permissible limits were the test prolonged 
until a final steady temperature was reached. It is 
in no ease necessary to prolong the test after a steady 
temperature rise has been reached. The duration of 
the temperature test for a machine having a short 
time rating is to be the time required for the rating. 


5. Temperature for a Machine having more than 
one Rating.—When a machine has more than one 
rating, the temperature test is to be carried out at 
that rating which produces the greatest temperature 
rise. In cases where this cannot be determined before- 
hand, the machine is to be tested separately under 
each of its ratings. 


6. Commutation—A D.C. machine is to work 
with fixed brush setting from no load to the momentary 
excess current or torque specified and is to work 
sparklessly and without injury to the commutator or 
brushes from no load to the rated load and without 
injurious sparking or injury to the commutator or 
brushes up to the momentary excess current or torque 
specified. The commutation test is to be applied at 
the conclusion of the temperature test. 


7. Regulation.—The voltage regulation test on 


generators and speed/load characteristics of motors 
are to be carried out at the conclusion of the 
temperature tests. 


8. High Voltage (Dielectric) Tests.—The high 
voltage tests, in accordance with Table II below, are 
to be applied only to new and completed machines in 
normal working condition with all parts in place, at 


the makers’ works, preferably at the conclusion of the 
temperature test. It is to be applied between the 
terminals and the frame with the core connected to 
the windings not under test. The test is to be made 
with alternating voltage of any convenient frequency 
between 25 and 100 eyeles per second, of approxi- 
mately sine-wave form. The test is to be commenced 
at a voltage of about one-third the test voltage and is 
to be increased to the full test voltage as rapidly as 
is consistent with its value being indicated by the 
measuring instrument. The full test voltage is then 
to be maintained for one minute and then reduced to 


one-third of its full value before switching off. 


TABLE II. 
HicH VouracE Tests. 


MACHINE OR PART. 


TEST VOLTAGE. 


3. | Field windings for syn-| 10 times the excitation vol- 
chronous generators when tage—minimum 2,000 y., 
the excitation voltage maximum 3,500 yv. 
does not exceed 750 v. 

4. | Field windings for syn- 
chronous motors : 

(a) when intended to be | 10 times the excitation vol- 
started up with the field tage—minimum 2,000 v.. 
windings short-circuited maximum 3,500 v. 
or connected across the 
exciter armature. 

(+) when intended to be | 5,000 vy. 
started up with the field 
windings separated by a 
field dividing switch. 

(ce) when intended to be | 5,000 v. when the excitation 
started up with the fields voltage is less than 275 v. 
on open circuit and| 8,000 v. when the ex- 
without a field-dividing citation voltage is equal to 
switch. or exceeds 275 vy. 

5. | Field windings for syn-| As for 4(a). 
chronous motors when in- 
tended to be started up 
with A.C, windings idle. 

6. | Exciter Not less than that applied to 
the field windings of the 
machine to which it is 
connected, except when 


Machines under 3 B.H.P./ 
Kw./ K.V.A. per 1,000 
r.p.m. 

Machines 3 B.H.P. / Kw./ 
K.V.A.and above per 1,000 


r.p.m. 


Secondary (rotor) windings 
of induction motors 
not permanently short- 
circuited. 


1,000 v. + twice the rated 
voltage. 


1,000 v. + twice the rated vol- 
tage—minimum 2,000 vy. 


used with a synchronous 
machine intended to be 
started up from the alter- 
nating current side, in 
which case the test will be 
as given in Item 4(a@)above. 

For non-reversing motors :— 
1,000 v. + twice the maxi- 
mum voltage induced be- 
tween slip rings. 

For reversing motors :— 
1,000 v. + four times the 
maximum voltage induced 
between the slip rings at 
standstill with full primary 
voltage applied to stator 
windings. 
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9. Supplementary High Voltage (Dielectric) Tests. 
—When for any reason it is desired to make additional 
high voltage tests on a machine which has already 
passed its tests in accordance with clause 8 above and 
when installed on site such additional high voltage 
tests are to be made in accordance with the require- 
ments of clause 8, except that the voltage is to be 
75 per cent of that specified above. Before the high 
voltage test is applied, the windings are to be cleaned 
and, if necessary, dried out. 


10. Insulation Resistance.—The insulation resist- 
ance in megohms when the high voltage test is applied 
is not to be less than :— 


3 X rated volts 
1,000 + rated output in K.V.A. or B.H.P. 
The insulation resistance is to be measured with 


a D.C. voltage of about 500, preferably at the con- 
clusion of the temperature test of the machine. 


11. Abbreviated Tests.—In the case of duplicate 
machines up to 50 Kw./B.H.P. per 1,000 r.p.m. type 
tests of temperature rise, excess current and torque and 
commutation taken on a machine identical in rating 
and in all other essential details may be accepted in 
conjunction with abbreviated tests on each machine. 
For the abbreviated tests each machine is to be run 
and is to be found electrically and mechanically sound 
and in working order in all particulars, and is to 
have a high voltage (dielectric) test and insulation 
resistance test. 


APPENDIX 4. 
MAIN ALTERNATORS, MOTORS AND DIRECT - 
CURRENT GENERATORS FOR ELECTRIC PROPULSION 
PURPOSES. (Continuous Maximum Rating.) 


1. General.—Generators and motors for electric 
propulsion purposes are to conform in all respects to 
the requirements of Appendix 3, except as modified 
hereunder. 


2. Rating.—The continuous maximum rating is 
the load which can be carried on test for an unlimited 
period without exceeding the specified limits of 
temperature rise. 


3. Limits of Temperature Rise.—The following 
limits of temperature rise apply only to machines for 
electric propulsion purposes, having a maximum 
continuous rating, provided no sustained overloads 
are thrown upon it under normal service conditions. 
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TaBLE I. 
Limits oF PERMISSIBLE TEMPERATURE RISE. 


CLASS A . 

MATERIAL. CLASS B MATERIAL. 
3 - } 
s PART OF MACHINE, By | By By | By | By E.T.D 
- Thermo-| Resist- /Thermo-| Resist- (a) (b) 


meter | ance | meter ance (see jnote 


method.) method.| method.) method.| _ bel! 
tes (ice bel (gigs SRN om ye lama 


1, | A.C. windings of stators} 81°F. | 90°F. | 99°F. 126° F. |126° F./108°F. 


or rotors. (45° C.) | (50° C:) | (65°C!) | (70° G.) |(70°C)|(60°C) 
2.|Field windings (other| * 90°F. | # | 126°F.| # * 
than 3, 4 & 5). (50° C.) (70°C.) 
3. |Low resistance field| 90°F. | # el a Ae Ha 
windings of more than | (50°C.) (60° C.) 


one layer, or compen- 
sating windings. 


4. |Single layer fleld wind-| 99°F. | 99°F. | 135°F. | 185°R.| # * 
ings with exposed bare | (55°C.) | (55°C.) | (75°C.) (75°C.) 
copper surface. | 


5. |Rotating field windings| « 90°F, Ld 144°F,| * * 
of high speed turbine (50°C.) (80°C.) 
driven alternators. 

6. |Short circuit windings] 99°F. * 135° F. * * * 
insulated. (55° 0.) (75°C.) 

7. | Windings of armatures| 81°F * 99° F. * * * 


having commutators. | (45°C.) (55°C.) 
‘ 


8. |Short circuited windings 
un-insulated. in no case to reach such a value that 


The temperature rise of these parts is 
9. [ron core and other parts { there is a risk of injury to any insul- 


not in contact with ating or other material on adjacent 
windings. parts. 


10. | Iron core and other parts} The same limits of temperature rise as per- 
in contact with wind-| mitted for adjacent parts as given in Cols.1 
ings and 3 (or 2 and 4 in the case of Item 2). 


11. |Commutators ee 181° F. (45°C.). 
Slip rings (open) ... ewe (BL° F. (45°C.). 
Slip rings (enclosed) - |90°F. (50°C.). 


(a) Between coils in one slot. 
(b) Between outside of coil and bottom of slot. 
* This method of measurement is not recognised in these cases. 


4, Excess Current and Torque—(a) Generators 
are to be capable of withstanding on test for 15 
seconds a current in amperes 50 per cent in excess of 
their rated current, the voltage being maintained as 
near the rated output as possible consistent with the 
maximum capacity of the prime mover. The exact 
value of the voltage is not important. 


(b) Direct current motors are to be capable of 
withstanding on test for 15 seconds a torque 50 per 
cent in excess of that corresponding to their rating, 
the voltage being maintained at rated value. 


(c) Synchronous motors are to be eapable of 
withstanding for 15 seconds without dropping out of 
synchronism a torque 50 per cent in excess of the 
torque corresponding to their rating, the voltage and 
frequeney of the A.C. system with which they are 
synchronised being maintained at their rated values 
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and the excitation of the motor being maintained at 
the value required to meet the specified conditions at 
rated load. 


(d) Induction motors are to be capable of with- 
standing for 15 seconds without stalling a torque 50 
per cent in excess of the torque corresponding to their 
rating, the voltage and frequency being maintained at 
their rated values. 


5. Short Circuit Test on Alternators.—Alternators 
are to be capable of withstanding a momentary short 
circuit at the terminals of the machine applied when 
generating normal full rated voltage. 


6. Tests.—All machines are to be tested at the 
manufacturers’ works in the presence of the Surveyors. 
Where the machines are too large to carry out a 
temperature test at full load, proposals for equivalent 
tests are to be submitted for consideration. The high 
voltage and insulation tests and methods of tempera- 
ture measurement are to be in accordance with 
Appendix 3. 

Exciters and machines connected therewith, 
irrespective of rating, are also to be tested in the 
presence of the Surveyors. 


APPENDIX 5. 
FUSES. 


1. Current Rating.—The current rating of a fuse 
is the current which the fuse will carry continuously 
without deterioration, and at which the specified 
temperature rise at any part does not exceed that 
specified in clause 6 below. 

The term “fuse” includes all parts of the device, 
ie., the fuse-element, contacts, carrier, base and 
terminals. 


2. Fusing Factor.—The fusing factor is the ratio 
of the minimum fusing current to the current rating 
and is not to exceed 1-75 for fuses up to 60 amperes 
rating, and for fuses rated above 60 amperes is not 
to exceed 2:0 for fuses in category of duty 2 or 1-75 
for fuses in categories of duty 3 and 4. The minimum 
fusing current is the minimum current that will melt 
the fuse-element. 


3. Category of Duty.—Approved fuses will be 
assigned for convenient reference a category of duty 
derived from the breaking capacity tests, and a fuse 
is not to be installed in any circuit having a prospec- 
tive short circuit current in excess of that for which 
the fuse is assigned. The prospective short circuit 
current is the current which would flow through a 


short circuit applied to the supply terminals of the 
fuses under normal working conditions. The following 
categories of duty will be recognised as standard :— 


fs Maximum Prospective Current 
Category of Duty. of Test Circuit (amperes). 
1 1,000 
2 4,000 
| 3 16,500 
| 4 33,000 


Fuses having a rated breaking capacity inter- 
mediate between these values will be assigned to the 
next lower category. 


Fuses connected to the busbars of main switch- 
boards, i.e., those busbars to which the generators are 
connected, are not to be used with generators having 
a greater total output under working conditions than 
that corresponding to the category of duty as shown 
in the following schedule :— 


Maximum Total Kw. Capacity 
of Generators. 
Category of Duty 


of Fuse. | 100-125 | 200-250 8-phase 
| Volts D.C | Volts D.0. | 440 Volts A.C. 

1 60 100 800 

2 250 400 1,000 

3 | 1,200 2,000 5,000 
4 tee 1,200 over2,000) over 5,000 


The fuses installed on section boards and 
distribution fuse boards will generally be of the same 
eategory of duty as on the main switchboard, but in 
special cases they may be of a lower category based 
on the prospective short circuit current at the position 
at which they are connected. 

4, General Construction.—The contacts are to be 
so constructed and of such material that sufficient 
pressure is maintained under ordinary service condi- 
tions after repeated engagement and disengagement 
and when left untouched for long periods. Fuse links 
are to be such that overheating, arcing and scattering 
of hot metal or other substances is obviated. All non- 
metallic parts are to be constructed of non-ignitable, 
non-hygroscopie insulating material, provided that 
cartridges with their attached labels need not neces- 
sarily be non-ignitable, and that tubular linings, if 
any, enclosing fuse elements, linings of containing 
eases or covers, if any, and fillers of cartridges, need 
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not of necessity be non-hygroscopic. The requirements 
of Section 3, clause 20, of the Rules for Electrical 
Equipment, are to be complied with. 


5. Approval.—In order to secure approval of 
fuses a report, preferably by an independent 
authority, is to be submitted for consideration, giving 
details of performance, fusing characteristics, tem- 
perature and insulation tests, and accompanied by 
outline drawings. The drawings should indicate the 
general arrangement and leading dimensions, including 
dimensions of contacts and terminals. Samples 
should not be submitted unless specially requested. 


Fuses will be approved for standard direct 
current voltages up to 250, and alternating current 
voltages up to 440, and a list of approved fuses will 
be issued. 


6. Temperature Rise.—Fuses are to be tested in 
surroundings free from external draughts and in the 
containing cases, if any, in which they may be used in 
service and in the position in which they will normally 
be mounted. The maximum temperature rises of 
contacts and fixed terminals, at the top of fuses if 
mounted vertically, are to be measured by thermo- 
couples attached by means of low-melting-point alloy, 
applied to those points at which the maximum 
temperature rises may be expected to oceur. Thermo- 
couples of copper-constantan, and an alloy of equal 
parts of lead, tin and bismuth are suitable. 


The temperature rise of cable terminals when 
they are attached to rubber-insulated cables is not to 
exceed 30°C. for fuses rated not more than 150 
amperes, or 35° C. for fuses rated above 150 amperes. 
The temperature rise of contacts and fixed terminals 
other than those mentioned is not to exceed 55° O. 


7. Performance (Breaking Capacity).—F uses are 
to be type tested to ensure the satisfactory opening of 
the cireuit when wired for their maximum current 
rating under conditions capable of producing the 
requisite prospective short circuit according to the 
eategory of duty. 


The source of energy for the tests is to be capable 
of giving the specified current and is to produce a 
recovery voltage of not less than 95 per cent of 
440 R.MLS. volts A.C. or 250 volts D.C. This recovery 
voltage is to be maintained for not less than 30 seconds 
immediately after the opening of the circuit by the 
fuse. The impedance of A.C. test circuits is to be 
appropriate to the required prospective current at a 
power factor as given below. If tested on a D.C. test 
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circuit the resistance and inductance of the circuit is 
to be such that the circuit has a suitable time-constant 
as stated below. 


Category | Maximum Prospec- | Power Factor | Time-constant 

| 0 tive Current of test | (Lagging) not (L/R) not 
Duty. circuit (amperes). | greater than less than 

1 ieee A | = 

= 1,000 =| 06 0-0030 

| 2 4,000 | Ov4 0-0040 

| 8 16,500 | 08 00060 

| cr all 33,000 | to AS 0°0075 


Semi-enclosed fuses are to operate successfully on 
test six times, and cartridge fuses three times, with- 
out the renewal of any parts other than the fuse- 
elements and the asbestos tubes or the like, if any. 


Fuses are deemed not to comply with the require- 
ments if, during one of these tests, any of the 
following failures oceur :— 


(a) The are is maintained. 


(b) Ignition of the fuses or ignition or 
damage of neighbouring apparatus, excluding 
any paper labels or the like used as indicating 
devices on the fuses. 


(c) Mechanical damage sufficient to render 
any of the following parts unserviceable without 
repairs: fuse contacts, fuse carriers, fixed con- 
tacts, bases, eases or any other parts not intended 
to become unserviceable on the melting of the 
fuse-elements. 


(d) In eartridge fuses, bursting of cartridges, 


(e) Reduction of the insulation resistance 
between the cable terminals of the fuses to less 
than 100,000 ohms. 


The test certificate should state whether the test 
has been carried out with A.C. or D.C. 


8. Insulation Resistance.—The insulation resist- 
ance measured 


(a) between the fixed terminals, and 


(b) between live parts and the containing 
metal case, if any, with all other parts in position 
except the fuse-element, is to be not less than 
50 megohms. 


9. Marking.—Fuse carriers intended for use with 
semi-enclosed fuse-links, or alternatively the contain- 
ing eases if any, of semi-enclosed fuses, and cartridges 
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are to be indelibly marked with the maximum current 
rating (see clause 4) for which the fuses of which they 
form parts are suitable. 


10. British Standards.—Fuses complying with 
the requirements of B.S.S. 88-1939 will be accepted 
as meeting the requirements of this Appendix, 
provided clause 4 above be complied with. 


APPENDIX 6. 
FLAMEPROOF ENCLOSURE. 


Where apparatus is required to be of the flame- 
proof type and apparatus of suitable type is obtainable 
which has been type-tested and approved by a 
competent independent Testing Authority, such as, 
in the United Kingdom, the Mines Department, such 
apparatus only is to be used. Where such apparatus 
is not obtainable, the flameproof enclosure is to 
comply with the following requirements. 


1. Definition.—A flameproof enclosure (including 
explosion proof) is one which will withstand, without 
injury, any explosion of inflammable gas that may 
occur within it under practical conditions of operation 
within the rating of the apparatus (and recognised 
overloads, if any, associated therewith) and will 
prevent the transmission of flame such as will ignite 
the inflammable gas which may be present in the 
surrounding atmosphere. 


Notre.—Short of permanent hermetic sealing, 
which is generally impracticable, it must be assumed 
that any external explosive atmosphere may find its 
way within the enclosure and, moreover, that an 
ignitable atmosphere may be produced internally by 
the decomposition of oils, varnishes, rubber, ete. The 
term “gas-tight,” therefore, has been deliberately 
discarded in favour of the term “flameproof.” 


2. Flameproof Joints.— All joints between sections 
or compartments, or between covers and compart- 
ments, are to be flanged joints of a type indicated 
below. Rubber, asbestos, or any material which is 
liable to deteriorate, or is capable of disintegration, is 
not to be used for the packing of joints. Bolts of 
sufficient size and number are to be used to prevent 
undue distortion of the flanges when the enclosure is 
subject to internal pressure due to an explosion. 


(a) CtoseE Metan To Metan FLANGED JOINTS. 
The surfaces of such flanges are to be machined and 


are to have a breadth of not less than one inch across 
metal faces and the presence of bolt holes may be 
disregarded in this measurement, provided that the 
minimum distance between the inner edge of the bolt 
hole and the inner edge of the flange is 0-375 inch. 
Where a spigot or similar method of construction is 
employed, the total length of the path need not be 
more than one inch, as specified above. 


(b) VENTED FLANGED Jornrs. -Pressure relief 
may be obtained by :— 

(i) Flanged joints in which a gap is provided 
which is never to exceed 0-020 inch, even when 
the joint is stressed by internal pressure and in 
which the gap cannot be reduced so as to prevent 
pressure relief by the omission of any part after 
dismantling. The joint is preferably to be made 
close round the bolt holes for a radial distance of 
not less than 0-375 inch. 

(ii) Pressure relief vents of an approved 
type. 

(c) ATTACHMENT OF COVERS AND EXTERNAL 
AND/OR INTERNAL Firtines. If removable bolts, studs 
or serews are provided for attachment of any 
component parts of a flameproof enclosure, or for the 
attachment thereto of any external or internal fittings, 
the holes for the reception of such removable bolts, 
studs or screws are not to pass through the walls of 
the flameproof enclosure, and a thickness of metal is 
to be left at the bottom of any such hole of not less 
than 4 inch or one-third of the diameter of the hole, 
whichever is the greater. 


3. Shafts and Bearings.—(a) Bait aNp RoLLER 
Brearmwnes. Where ball and roller bearings are used 
and form an entry into a flameproof enclosure, the 
bearing housing is to be so constructed that over a 
total axial length of not less than 1 inch, excluding 
grooves for grease seals, the radial clearance around 
the shaft, if uniform, is not to be more than 0-010 inch, 
so that if the shaft becomes decentred from any cause 
the maximum clearance will not be more than 
0-020 inch. 


(b) SprnpLEs. Where an operating spindle passes 
through the wall of a flameproof enclosure, it is to pass 
through a hole not less than one inch long, fitting as 
closely as circumstances permit. The radial clearance 
around the spindle, if uniform, is not to be more than 
0-010 inch, as indicated above. 
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(c) JouRNAL SLEEVE Bearrnes. Where a rotating 
shaft running in oil lubricated journal bearings passes 
through the wall of a flameproof enclosure, it is to 
pass through an additional sleeve, labyrinth gland or 
equivalent device, having a clearance combined with 
the appropriate length of path sufficient to ensure 
flameproofness under the most extreme conditions of 
wear of the bearing that may occur in service. Ifa 
sleeve is adopted it must have a path not less than 
two inches long and a radial clearance, if uniform, of 
not more than 0-010 inch, as indicated above. In the 
ease of special glands, where the clearances given 
above are exceeded, then such increase in the clearance 
is to be associated with an appropriate increase in the 
length of path, or equally adequate means of ensuring 
flameproofness and full details submitted for approval. 


(d) Srurrine Boxes. In no case is a stuffing box 
or packed joint to be used as a flameproof seal for a 
shaft or spindle. 


4. Terminals and Terminal Boxes.— (a) TERMINALS. 
Means for making connections to the external circuit 
are to be designed so as not to imperil the flameproof 
properties of the enclosure. The terminals are always 
to be outside the flameproof enclosure. The connec- 
tions passing through the flameproof wall from the 
interior to the terminals are to be fitted with flame- 
proof glands or bushes. The terminals are to be 
designed and spaced to allow for convenient handling 
during installation and use, and the leakage surfaces 
between the poles, and between the poles and the case, 
are to be adequate to provide against the danger of 
flash-over, leakage and short circuit. 


Means are to be provided for securely locking the 
clamping nuts or screws which are used for securing 
the external conductors to the terminals. 


(b) Termmau Boxes. A terminal box is to be a 
metallic box, either secured to or cast as part of the 
frame of the machine for the purpose of enclosing the 
live terminals forming the connections between the 
windings and the outside cables, and preventing the 
accumulation of dust or moisture. The terminal box 
or sealing chamber is to be so constructed that the 
external cables may be brought into the box in one 
of the following ways :— 


(1) In gas-tight conduit. 


(2) As lead-covered and armoured cables. 
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For armoured cables a substantial grip for the 
armouring, securely bolted to or screwed into the cable 
sealing chamber, is to be provided which must be 
earthed to the frame. All armour and lead sheath 
grips are to be either brass or machined and protected 
from rust. 


5. Maximum Pressure Developed.—In unvented 
structures the maximum pressure to be expected with 
the most explosive methane-air mixture (9-5 per cent) 
when ignited in a quiescent condition at atmospheric 
pressure by an electric spark is 110 lb. per square 
inch. Under certain conditions, however, such as 
internal sub-divisions in gaseous communication with 
one another, internal arcing or blowing of a fuse, 
turbulance, ete., this pressure may be exceeded. 


6. Approval.—Where a certificate has been 
obtained from an independent Testing Authority it 
will be sufficient to furnish a copy of the relevant 
certificate, provided there is no departure from the 
design so tested and approved. In all other cases full 
details of the flameproof enclosure are to be submitted 
for approval. 


APPENDIX 7. 
TINNING TEST. 


Any part of a tinned conductor removed from the 
core of the eable after the vulcanization process is 
complete is to satisfy the following tests :— 


Samples of the tinned wire are to be selected and 
bent into circles, the diameter of the circles being 
between 24 and 30 times the diameter of the wire. 
After cleaning by immersion in benzine and rubbing 
with a pad of clean cotton wool or filter paper to 
remove any grease, the samples are to be dried in air 
and the part to be immersed in the test solution is 
not to be handled. 


Each sample is then to be immersed in test 
solutions, as stated below, and maintained at a 
temperature of approximately 60° F. (15-6° C.). The 
cycle of operation is to be performed six times. Each 
eycle is to consist of :— 


First: Immersion of the sample for one 


minute in hydrochloric acid, as defined below, 
the sample then being washed in clean water and 


wiped dry. 
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Second: Immersion of the sample for 30 
seconds in sodium-polysulphide solution, as 
defined below, the sample then being washed in 
clean water and wiped dry. 


The sample is then to be examined under a hand 
lens to ascertain if copper exposed through openings 
in the tin coating has been blackened by the action of 
the sodiumn-polysulphide. The sample is to be con- 
sidered to have failed if, by such blackening, exposed 
copper is revealed. 


In the event of only one sample of a set giving 
results widely dissimilar from the remaining samples 
discretion may be exercised with regard to this sample. 


Testing Solutions. The hydrochlorie acid solution 
is to have a specifie gravity at 60° F. (15-6° C.) of 
1-088. 


A portion of hydrochloric acid solution having a 
volume of 180 ml. is to be considered to be exhausted 
when there has been immersed in it the following 


71, FencnurcH Street, Lonpvon, E.C.3. 
5th June, 1939. 


number of test-samples :— 


Maximum number 
to be tested in 


DIAMETER OF WIRE 180 ml. of acid 


solution. 
Up to and including 0:044 ins. se 20 
Above 0°044, up to and including 
0°083 ins. she +c Sch 12 


Above 0°083 ins. 


The sodium-polysulphide solution is to have a 
specific gravity at 60° F. (15-6° C.) of 1-142 and is to 
be made in the following manner :— 

Dissolve about 25 grammes of pure sodium- 
sulphide crystals in distilled water and make up 
to 100 ml., add powdered sulphur in excess of the 
quantity required to saturate the solution (about 
25 grammes per 100 ml.), and boil for about one 
hour with occasional stirring. 


Cool and filter the solution and then dilute 
with distilled water to a specific gravity of 1-142 
at 60° F. (15-6° C.). 


By order of the Committee, 
MALCOLM K. SCOTT, 
Secretary. 
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APPLIANCES 


REFRIGERATING MACHINERY AND 


OF SHIPS. 


GENERAL. 


Section 1. 1. On the application of the owners 
of vessels fitted, or to be fitted, for carrying refrigerated 
cargoes, the Committee will authorise their Surveyors to 
survey the refrigerating machinery and appliances, and in 
those cases where the following conditions are complied 
with and a satisfactory report is received from the 
Surveyor, certificates of these surveys will be issued and the 
notation of Lloyd’s R.M.C. (in red) (i.e. Lloyd’s Refrigerating 
Machinery Certificate) will be made against the vessel’s name 
in the Society's Register Book. In cases in which the 
refrigerating machinery and appliances are constructed 
under the special survey of the Society’s Surveyors, and 
to their entire satisfaction, the notation > Lloyd’s R.M.C. 
(in red) will be made in the Register Book. The number 
of refrigerating units, number of compressors, the system 
of refrigeration, the name of the maker and date of the 
construction of the machines, the method employed for 
cooling the chambers and the nature of the insulation, 
and the refrigeration or ice melting capacity in tons per 24 
hours, and the number and total capacity of the insulated 
cargo chambers in cubic feet, will be recorded in the special 
list in the Register Book. 


2. Submission of Plans. — In cases where the 
refrigerating machinery and appliances are to be constructed 
under special survey, plans and specifications are to be 
submitted in triplicate for consideration. 


REFRIGERATING MACHINERY. 


Section 2. 1. Definition of a Unit.—A refrigerating 
unit comprises a prime mover, one or more compressors, 
one condenser, one evaporator or cooler, and fittings necessary 
to form an independent gas and liquid system. 

If the prime mover is a steam engine and each cylinder 
drives a corresponding compressor, or if there is more than 
one motor similarly arranged and each compressor is con- 
nected to its own condenser and evaporator or cooler (not 
necessarily in separate casings), these machines are to be 
described as two or more units, as the case may be, provided 
each unit can be used either in combination or separately. 


Q 


« 


If a machine has more than one compressor, but is 
driven by a single prime mover and has only one condenser 
and one evaporator or cooler, it is to be described as one 
unit with one or more compressors. 


In the case of compound compressors the high and low 
pressure cylinders are to be considered as a single compressor. 


2. Ice melting capacity.—The refrigeration or ice- 
melting capacity of the machines in tons per 24 hours should 
be calculated at the rate of 318,080 B.T.U. per English ton 
(i.e., 2,240 pounds) with temperature of evaporation = 5° F. 
(—15° C.), and temperature of liquid refrigerant in the 
condenser = 86° F. (30° C.). 


3. Power of Machinery.—(a) The refrigerating 
machinery is to be of approved construction and of sufficient 
power to deal adequately with the cargo as received on 
board. 


(b) Not less than two complete units of refrigerating 
machinery are to be fitted. 

(c) When two units are fitted their working parts are to 
be interchangeable. Each unit is to be capable of main- 
taining the required temperatures in the cargo chambers 
when working 24 hours a day in the tropics. 

(ad) When more than two units are fitted, the power 
provided is to be such that the required temperatures can be 
maintained in the cargo chambers when working 24 hours a 
day in the tropics with any one unit out of action. 

(e) In addition to the brine pumps and the gas condenser 
water circulating pump required for the maximum duty, a 
standby brine pump and water circulating pump are to be 
fitted, ready for use. The additional water circulating pump 
may be one of the pumps used for other purposes provided it 
is of adequate capacity and its use on the gas condenser does 
not interfere with other essential services. The circulating 
water is to be taken from two sea connections one of which 
may be the water ballast inlet. 

(f) In any case where the total power is not available 
for all the insulated cargo chambers, the machinery serving 
each group of chambers is to comply with the foregoing 
requirements and the requirements for spare gear. 
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(g) Where the machinery is steam driven, the exhaust 
steam is to be led to the main and auxiliary condensers. 

4. Motive Power.—The motive power is to be taken 
from at least two sources, each capable of the maximum duty 
without interference with other essential services. 


5. Special Cases.—The Committee will be prepared to 
give consideration to cases of vessels engaged on voyages of 
short duration or to other special circumstances. 

6. Hydraulic and other Tests.—In the case of new 
refrigerating machinery and appliances, the tests required 


are :— 
(a) CO, compressors, intermediate liquid coolers, 


separators, condenser and evaporator coils, headers and 
connections, condensers and evaporators of the multi- 
tubular and double pipe types, to be tested by hydraulic 
pressure to 8,000 lbs. per square inch, and afterwards 
by air pressure to 1,500 Ibs. per square inch whilst sub- 
merged in water at a temperature of 90° F. 

(b) NH, compressors and cast iron or steel con- 
nections to be tested by hydraulic pressure to 600 lbs. 
per square inch, and afterwards by air pressure to 
300 Ibs. per square inch whilst submerged in water ata 
temperature of 90° F. 

NH, crank cases which are subjected to gas pres- 
sure to be tested by hydraulic pressure to 300 Ibs. per 
square inch, and afterwards by air pressure to 150 lbs. 
per square inch whilst submerged in water at a 
temperature of 90° F. 

(c) NH, condenser, evaporator and air cooler coils 
to be tested by hydraulic pressure to 1,500 Ibs. per 
square inch, and afterwards by air pressure to 500 lbs. 
per square inch whilst submerged in water at 90° F. 

NH, condensers or evaporators of the multitubular, 
double pipe or shell and tube types to be tested by 
hydraulic pressure to 500 Ibs. per square inch, and 
afterwards by air pressure to 250 lbs. per square inch 
whilst submerged in water at 90° F. 

Where it is inconvenient to test the larger sizes by 
submersion in water, the shells may be charged with air 
and NH, and tested by means of litmus paper or sulphur 
sticks. 

(d) NH, condenser, evaporator and air cooler coils 
to be tested after erection in place by air pressure to 
200 lbs. per square inch. 

(e) Brine piping after erection in place to be tested 
by hydraulic pressure to double the working pressure at 
the brine circulating pumps, but in any case not less 
than 50 Ibs. per square inch. 
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(/) Gas evaporator casings of cast iron and gas 
condenser casings, whether of cast iron or steel, to be 
tested by hydraulic pressure to 15 lbs. per square inch, 
or to double the working pressure, whichever is the 
greater. 

(g) Gas evaporator, wrought iron and steel casings, 
to be tested by hydraulic pressure to 30|bs., if 
gravitation type, or to 50lbs. per square inch if 
pressure type, or to double the working pressure, 
whichever is the greater, 

(2) Important steel castings and steel forgings are 
to comply with the requirements of Sections 9 and 10, 
respectively, of the Rules for the Quality and Testing 
of Materials. 


7. Safety Valves.—(q) Suitable spring-loaded safety 
valves are to be provided on condenser casings and evaporator 
casings of pressure type. 

(b) A relief valve or safety disc is to be fitted on or near 
each compressor on the gas delivery side. 

8. Oil Separator.—A suitable oil separator with drain 
to be fitted to the gas line near the compressor. 


9. Oil Engines.—Where refrigerating machinery is 
driven direct by oil engines, the sizes of the crankshafts and 
particulars of the engines and of the proposed spare gear 
in connection therewith are to be submitted for consideration. 


10. Cooling Tests.—Upon completion of the installation 
under special survey the refrigerating machinery is to be 
tested under working conditions and the insulated chambers 
are to be cooled down simultaneously to about 10° F. where 
they are intended for carrying frozen and chilled meat 
cargoes, and to about 20° F. where they are intended for 
carrying fruit and similar produce which require only 
moderate temperatures. The rise of temiperature in the 
refrigerated chambers is to be noted upon the expiration 
of about 12 hours time after the machinery and cooling 
appliances have been shut off, 


INSULATION AND FITTINGS. 

Section 3. 1. Insulation.—The insulation is to be 
sound and in good order and of efficient construction. The 
details of construction showing the amount and nature of 
the insulating material employed in the various parts are 
to be reported to the Committee. 

2. Protection of Insulation.—The insulation of the 
lower hold chamber floor and the tunnel top in way of the 
hatchways and about two feet beyond are to be protected 
with hardwood sheathing about two inches thick or similar 
protection. 
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8. Access Plugs.—Insulated removable portions are to 
be arranged in the insulation, where required, to provide easy 
access to the bilges and bilge suction roses. Similar provision 
to be made for access to the tank air and sounding pipes and 
also for examination of the heels of the pillars. 


4. Oil Storage Tank Tops and Bulkheads.—The 
insulation of all oil storage tank tops to have an air space of 
two inches provided between the under side of the insulation 
and the tank top plating and the supporting battens to be 
arranged athwartship to permit of free drainage to the bilges. 
Asan alternative to the air space, approved inodorous material 
not less than half inch in thickness may be laid on the tank 
top plating. 

The insulation of bulkheads in way of oil storage tanks 
is to be provided with an air space of not less than two 
inches between the insulation and the bulkhead plating to 
permit of free drainage from the latter into the oil gutter- 
ways, and thence to the bilges. Provision to be made for 
ventilating the air space, the vents being led to the open air 
and their outlets being fitted with a wire gauze diaphragm, 
which can be easily removed for renewal. 


5. Fireproof Insulation.—The insulation in way of 
coal bunkers and of any surfaces exposed to excessive heat, 
is to be silicate cotton, or other approved fireproof material, 
the wood grounds are to be fireproofed and asbestos strips 
are to be fitted between the wood grounds and the steel work 
to which they are attached. 

Brine leads in bunkers may be packed with granulated 
cork, but there is to be a thick outer covering of silicate 
cotton and the whole protected by steel plates. 


6. Watertight Bulkhead Fittings—Where cooling 
pipes pass through watertight bulkheads, or deck plating, 
the fittings and packing of the stuffing boxes are to be both 
fireproof and watertight. 


7. Cargo Battens.—(a) Cargo battens are to be pro- 
vided for the floor or deck and the walls of the chambers 
previous to loading refrigerated cargoes. 

(0) Those for the walls of the chambers are to be 
fastened and should be at least 2 inches x 2 inches, one 
batten being placed over each frame or ground, the others 
being intermediately arranged, to suit the class of cargo. 

(c) The cargo battens for the floors or decks of the 
chambers are to be fitted to suit the class of cargo. 

(da) The tunnel top insulation is to be fitted with 3 inch x 
3 inch battens. 

q 2 


8, Thermometer Tubes.—(a) The number and position 
of the thermometer tubes in the insulated chambers should 
be submitted for consideration. 

(+) Thermometer tubes, their flanges and covers are to be 
insulated from the deck plating and on weather decks they 
are to be so arranged that water will not run down when 
taking the temperatures. 


(c) The inside diameter of thermometer tubes is to be not 
less than 2 inches and the tubes are to be out of contact with 
cold decks. 


(d) Where the thermometer tubes and cooling pipes 
pass through compartments or chambers other than their 
respective insulated chambers they are to be efficiently 
insulated. 


9. Protection of Pipes.—All pipes, including air and 
sounding pipes, which pass through or into insulated 
chambers are to be well insulated in order to prevent the 
formation of ice inside the pipes. 


10. Draining Arrangements.—(a) Provision is to be 
made for draining the inside of all insulated chambers. 
Drains from lower holds to bilges are to be fitted with liquid 
sealed non-return bilge traps. 


Drains from *tween deck chambers to the hold bilges 
are to be fitted with liquid sealed traps. 


(0) Where drains from separate ’tween deck chambers 
join a common main, the branch pipes are each to be 
provided with a liquid sealed trap. 


(c) Sluices, scupper or drain pipes, which would permit 
drainage from compartments outside the insulated chambers 
into the bilges of the latter, are not to be fitted. 


11. Sounding Pipes.—Where sounding pipes are fitted 
in way of insulated chambers their deck connections are to 
be so arranged that they will be insulated from the deck 
plating in order to prevent the formation of ice inside the 
sounding pipes. 


12. Brine Cooling Systems.—(a) Where the brine 
system of refrigeration is employed the brine circulating 
pipes and tanks should not be galvanized on the inside. 


(b) In cases where internally galvanized tanks or cooling 
pipes are fitted, the brine cooling and return tanks, if closed, 
are each to be provided with a ventilating pipe or pipes led 
to the open air in a situation where no danger will be 
incurred from the issuing gas, and each ventilating pipe 
must be fitted with a wire gauze diaphragm which can be 
easily removed for renewal. 
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(c) Where the tanks are not closed, the compartments 
in which they are situated must be efficiently ventilated. 


(d) The brine pipes in each refrigerated chamber are to 
be arranged in not less than two sections, but particulars of 
the number and arrangement of sections are to be submitted 
for consideration. Valves or cocks are to be fitted so that 
any section can be shut off when necessary. 


(e) The thickness of the brine pipes at the bottom 
of the screw threads should not be less than ,%; of an inch. 


SPARE GEAR. 


Section 4, 1. The following spare gear will be 
required in all cases :— 

Lengths and bends of piping of each size used, 
together with flanges, couplings and screwing 
apparatus. 

Sundry cocks, valves, flanges and fittings. 

Assorted bolts, studs and nuts. 

A quantity of packings and joint rings. 

One complete set of crank shaft coupling bolts. 

One complete set of motor coupling bolts and washers. 

One compressor piston and rod complete for each size 
used. 

One set of compressor suction and delivery valves with 
rings and boxes for each size used. 

One complete set of packing for the compressor piston 
rod for each size used. 

One gas regulator valve complete. 

One set of valves for water circulating, air and brine 
pumps for each size used. 

In cases {where approval is given to alternative 
arrangements under Section 2, clause 3, 
additional spare gear may be required according 
to the circumstances of the case. 


2. Where steam driven air circulating fans are fitted, 
the following spare gear will be required :— 
For each size used :— 
1 crank shaft. 
1 steam piston and rod complete. 
1 steam cylinder cover. 


1 set of connecting rod top and bottom end, and 
bearing bushes, and bolts complete. 
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3. Where the refrigerating machinery or its auxiliaries 
are electrically driven, the following spare gear will be 
required :— 

(a) For the generators, motors, control gear and switch- 
board, a set of spare gear in accordance with Section 22 of 
the Rules for Electrical Equipment. 

(v) For electrically driven air circulating fans the 
following spare gear will be required :— 

1 shunt field coil of each size and type used. 
1 armature of each size used, complete with shaft. 


4. Where the refrigerating machinery is driven direct 
by oil engines, the proposed spare gear for the engines is to 
be submitted for consideration. 


PERIODICAL SURVEYS. 
Section 5. 1. A complete Survey as detailed in 
clause 7 is to be held every six months. 


2. In the cases of vessels engaged on voyages of three 
months’ duration, or less, a modified survey as detailed in 
clause 8 is to be held in about three months’ time after the 
date of the complete periodical survey. 


3. A loading port survey, as detailed in clause 9, is 
to be held every voyage in the case of vessels engaged on 
voyages of more than two months’ duration, but where the 
voyages are of shorter duration, this survey need only be 
held at intervals of two months. 


In the case of vessels of less than 40,000 cubic feet 
capacity engaged on voyages of only a few days’ duration, 
the modified survey required in clause 2 would be accepted 
in lieu of the above-mentioned loading port survey. 


4. Where any essential repairs or renewals are effected 
to the refrigerating machinery or insulation, these must be 
carried out under the inspection, and to the satisfaction, of 
the Society’s Surveyors. Repairs and renewals effected at 
ports where there is no Surveyor to this Society must be 
surveyed by one of the Society’s Surveyors at the earliest 


opportunity. 

5. Where, in any case, only part of the requisite 
examination is held, the certificate will be endorsed with 
the statement of what is required to complete the survey. 


6. The date following the record Lloyd’s R.M.C. (in 
red) indicates the date of the last complete periodical survey 
of the refrigerating machinery and appliances, as detailed in 
clause 7. 
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7. Complete Periodical Survey.—The complete 
periodical survey required in clause 1 will consist of the 
following :— 

(a) The machinery is to be examined under working 
conditions, and, according to the system of refrigeration 
employed, the following data are to be noted :— 

The temperature of the delivery and return air at 
the direct expansion or brine cooled batteries, or of the 
outflow and return cooling brine; the temperatures of 
the refrigerated chambers, atmosphere, cooling water 
inlet and discharge, and of the gas in the condensers 
and evaporators, also the density of the brine. It 
is recommended that the examination of the machinery 
under working conditions should be made upon the 
yessel’s arrival at the port of discharge, before the 
cargo is fully discharged. 

(b) The steam pipes, water pipes and connections, the 
crank shaft and bearings, the connecting rods, the engine 
cylinders and their pistons and valves, the compressors and 
pistons and their piston rods, gland and neck bushes and 
valves, the steam condenser water and steam sides, the gas 
condenser coils and the evaporator coils or direct expansion 
battery piping and the water and brine sides of their respective 
shells or tanks as far as practicable, the working parts of the 
water and brine circulating pumps, of the air and feed pumps 
and of the fan engines are to be examined. 


Starting and injection air receivers in connection with 
oil engines are to be examined at the Special Surveys Nos. 
1, 2 and 8 and their pipes and fittings are to be cleaned and 
examined annually. 

(c) The refrigerating liquid pipes, separators and 
receivers, and the gas return pipes are to be examined 
externally as far as practicable. 


(d@) Where wrought iron or steel piping is employed for 
the gas condenser coils, these coils are to be drawn for 
examination and tested to 1,000 lbs. per square inch hydraulic 
pressure for NH, and 2,500 lbs. per square inch hydraulic 
pressure for CO,, at intervals of four years. 


Where copper piping is employed for the gas condenser 
coils, these coils are to be tested in place after six years to 
2,500 Ibs. per square inch hydraulic pressure, and at the 
twelfth year, and each succeeding six years, they are to be 
drawn for examination and tested to 2,500 lbs. per square 
inch hydraulic pressure. 

(e) Where the refrigerating machinery or its auxiliaries 
are electrically driven, a general examination of all the 
generators, motors and their control gear, and cables, is to 


be made, and the insulation resistance measured on the 
occasion of each Periodical Survey. The insulation resistance 
is to be not less than 100,000 ohms, and for the purpose of 
this test each item may be taken separately. 

One of the engines or turbines driving the generators, 
together with the generator and one of the compressor 
motors, is to be opened up and examined completely every 
12 months in regular rotation. 


(f) Where auxiliary machinery is fitted, the working 
parts of the same are to be examined. 


(g) The spare gear is to be examined. 


(hk) Special attention is to be given to the condition of 
the compressors, including their pistons and valves, rods 
and gland and neck bushes. 

(i) The brine pipes and brine return tanks, and the 
direct expansion cooling pipes and their connections, where 
fitted, are to be carefully examined as far as practicable. 

Every four years sufficient insulation is to be stripped 
from groups of brine pipe leads in bunkers or near boilers 
to permit of the condition of the pipes being ascertained. 

(j) Where the brine may escape to the bilges, the 
cement in way of the latter is to be examined. 

(k) The insulation throughout the cargo chambers is to 
be carefully examined. Where charcoal, silicate cotton, 
granulated cork or similar media are employed for insulating 
purposes, the insulation is to be carefully examined for 
fullness and dryness by boring where necessary. The test 
holes are to be efficiently closed. Special attention is to be 
paid to the insulation under trunks and hatches where 
dampness may accumulate, to the sides under stringers and 
under decks, and to the tunnel tops. All bilge hatches 
are to be removed, the bilges cleared and the suction pipes, 
suction roses and sounding pipes are to be examined. 
Hatches, air trunkways and thermometer tubes, with their 
connections and fastenings, are to be examined, and where 
trunkways pass through watertight bulkheads the water- 
tight doors are to be examined and worked. 

The Surveyor is to satisfy himself that all scuppers 
draining insulated spaces are in good working order. 

()) The air trunkways are to be made as airtight as 
practicable, and their fastenings secure. 

(m) Where brine pipes are fitted, these should be 
examined under frosted conditions where practicable. 

(n) Where direct expansion pipes are fitted, these are to 
be examined whilst under the full working conditions. 

(0) Sea injection valves are to be opened and examined 
whenever the vessel is in dry dock. 
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8. Modified Survey. —The modified survey required in 
clause 2 will consist of the following :— 

(a) Provided the machinery when tested under working 
conditions is found to be satisfactory, the following parts 
only will be required to be examined, viz. :— 

Air and other compressors and their valves. 
Expansion cylinders and valves in dry air machines. 
_ The spare gear. 

(+) The insulation to be examined generally, and tested 
if necessary. 

(c) The air trunkways to be examined. 

(ad) Where brine pipes are fitted, these should be 
examined under frosted conditions where practicable. 

(e) Where direct expansion pipes are fitted, these are 
to be examined whilst under the full working conditions. 

(/) The Surveyor is to satisfy himself that all scuppers 
and bilge suctions draining insulated spaces are in good 
working order. 


9. Loading Port Survey.—(a) If the machinery and 
insulation have been surveyed and passed at a home port, 
the further survey required at a loading port will consist of 
an inspection to ascertain that the chambers are clean, that 


* 


71, Frncnurce Srreet, Lonpon, E.0.3. 
15th December, 1988. 


Section 5 
REFRIG. MACHY. 


the brine pipes are free from leakage, that the cargo battens 
are in good order and that no damage has been sustained to 
the insulation prior to the loading of the refrigerated cargo, 
and also of a test of the refrigerating machinery under 
working conditions, the temperatures in the chambers being 
noted. 


The Surveyor is to satisfy himself that all scuppers and 
bilge suctions draining insulated spaces are in good working 
order. 


(b) If the vessel loads at more than one port, one 
survey only at a loading port will be required, provided it 
includes the examination of all insulated chambers. 


(c) If there'is not a Surveyor to the Society available 
at the loading ports, or if there is not one obtainable from 
a port within a reasonable distance, this survey may be held 
at a port where the outward cargo is discharged; or the 
Committee will accept the report of a survey held at the 
loading port by a Surveyor appointed by Lloyd’s Agent ; or 
(in any case where there is no Lloyd’s Agent) the report of 
a survey held by a reliable Surveyor, if available; or (if 
no such Surveyor is available) a report signed by two 
competent Engineers of the vessel. 


By order of the Committee, 
MALCOLM K. SCOTT, 
Secretary. 
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QUALITY AND TESTING OF SHIP STEEL AND 
BOILER MATERIAL. 


STEEL Puates, BakSs AND ANGLES. 


Section 1. 1. General Regulations.— The steel 
used in the construction of vessels or boilers intended for 
vessels classed, or proposed for classification, in the Society’s 
Register Book, is to comply with the tests described 
hereafter. 


2. Process of Manufacture.—The steel is to be made 
by the Open Hearth process, Acid or Basic. 


3. Freedom from Defects.—The finished material is to 
be free from cracks, surface flaws, and lamination. It is 
also to have a workmanlike finish, and must not have been 
hammer-dressed. 


4. Testing and Inspection—(a) The prescribed tests 
and inspections are to be made at the place of manufacture prior 
to despatch ; but, in the event of any of the material proving 
unsatisfactory in the course of being worked into vessels or 
into boilers, such material shall be rejected, notwithstanding 
any previous certificate of satisfactory testing, and such 
further tests of the material from the same charge may 
be made as the Surveyor may consider desirable. 

(b) All test pieces are to be selected by the Surveyor 
and tested in his presence, and he is to satisfy himself 
that the prescribed conditions are fulfilled. 


5, Additional Tests before Rejection—(a) Where any 
of the test pieces first selected by the Surveyor do not fulfil the 
test requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail, the plate or bar from which the test pieces were 
cut is to be rejected. In all such cases further tests are bo 
be made before any material from the same charge can be 
accepted. 


(b) Where a tensile test piece breaks outside the middle 
half of its gauge length, and the elongation is less than that 
required by the Rules, the test may, at the Maker's option, 
be discarded and another test be made of the same plate or 
bar. 


6. Branding.—(a) Every plate and bar is 


“tobe clearly and distinctly marked by the Maker 


in two places with the Society’s brand, thus :— 
indicating that the material has complied with 
the Society’s tests. 

(b) Plates or bars bearing this brand are not to be 
forwarded from the Steel Works until the prescribed tests 
have been made by the Surveyor, and the mill sheets have 
been signed by him. All plates and bars are also to be 
legibly stamped in two places with the Maker’s name or 
trade mark, and the place where made. They are also to be 
stamped with numbers or identification marks by which 
they can be traced to the charge from which the material 
was made. 


7. Defacing of Rejected Material—In the event of 
the material failing, in any case, to withstand the prescribed 


tests, the Surveyor is to see that the Society’s e 
brand stamped on the plates and bars by the e 
Maker has been defaced by punch marks® @ e 


extending beyond the brand in the form of 
a cross, thus :-— 
denoting that the material has been rejected. 
8. Maker’s Certificate——Before the mill sheets are 
signed by the Surveyor, the Maker is required to furnish 
him with a certificate guaranteeing that the material has 
been made by the Open Hearth process, and that it has 
been subjected to, and has withstood satisfactorily, the 
required tests in the presence of the Surveyor. The 
following form of certificate will be accepted if printed on 
each mill sheet with the name of the firm, and initialled by 
the Test House Manager :— 

“We hereby certify that the material described 
below has been made by the Open Hearth process, and 
is that which has been satisfactorily tested in the 
presence of the Surveyor in accordance with the Rules 
of Lloyd’s Register.” 

9, Facilities for Inspection.—The Maker is to adopt 
a system of marking the ingots, billets, slabs, plates, bars, and 
other material which will enable all finished material to be 
traced to the original charge, and the Surveyor must be 
given every facility for tracing all plates and bars to their 
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respective charges, and for witnessing the required tests. 
When the Surveyor is satisfied with the material and with 
the results of the tests, he is to be furnished with two copies 
of the advice notes of the material for his signature, one of 
which is to be forwarded by the Manufacturer to the Ship- 
builder or Boiler Maker, and the other is to be forwarded by 
the Surveyor to the Surveyors at the port where the vessel or 
boiler is to be built. 


10. Steel not produced where Rolled—Where steel is 
not produced in the works at which it is rolled, a certificate 
is to be supplied to the Surveyor, stating the Open Hearth 
process by which it was made, the name of the Steel Maker 
who supplied it, also the numbers of the charges for reference 
to the books of the Steel Maker. The number of the charge 
is to be marked on each ingot or billet for the purpose of 
identification, and the finished plates and bars are also to be 
legibly stamped in two places with the Maker’s name or trade 
mark, and the place where made. They are also to be stamped 
with numbers or identification marks by which they can 
be traced to the charge from which the material was 
made. 


11. General.—In addition to the tests described here- 
after the material may be subjected to further tests at the 
discretion of the Surveyors. 


12. Steel of other Tenacity.—When desired by Owners 
and Builders, consideration will be given by the Committee 
to proposals for the use of steel of other tenacity than is 
provided for in the Rules. 


STANDARD TEST PIECES. 


Section 2. 1. Tensile Test Pieces—The tensile 
strength and ductility are to be determined from Standard 
test picces cut lengthwise or crosswise from the rolled 
material. Where material is annealed or otherwise treated 
before despatch, the test pieces are to be similarly 
and simultaneously treated with the material before 
testing. 


2. Plates —(a) Wherever practicable the rolled surfaces 
are to be retained on two opposite sides of the test piece. 
The elongation is to be measured on a Standard test 
piece having a gauge length of 8 inches. 

(v) For material more than *875 inch in thickness the 
width of the test piece between the gauge points is not to 
exceed 1} inches; or material -875 inch to °375 inch in 
thickness, inclusive, the width is not to exceed 2 inches; for 
material less than 375 inch in thickness the width is not to 
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be more than 2} inches. In other respects the test pieces 
are to conform generally to the Standard test piece A. 


TEST PIECE A 


*875":—Maximum width 


allowed=1}". 
*875":—Maximum width 
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For Thicknesses under 


For Thicknesses *375” to 


For Thioknesses over 
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8. Round Bars.—(a) Bars may be tested full size as 
rolled, or they may be turned down to a convenient size, 
and if tested one inch in diameter, or under, the test piece 
is to have a gauge length of 8 times the diameter. Where 
enlarged ends are used the length of the parallel portion 
is not to be less than 9 times the reduced diameter of the 
test piece (see Standard test piece B). 


The sectional area of the test piece is not to be less 
than } square inch. 


TEST PIECE B, 
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i ' 
\<--~Parallel for a length of not less than § times the diumeter.--- >) 


--With enlarged ends :—Parallel for a length of not less than 9 times-=.2/ 
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(6) Where bars are above one inch diameter, and are 
tested full size as rolled, or have been turned down and the 
resulting test piece is above one inch diameter, a gauge 
length of 4 times the diameter may be used if preferred by 
the Manufacturer, in which case an increased elongation will 
be required, as specified in Sections 5 and 6. Where enlarged 
ends are used, the length of the parallel portion is not to be 
less than 43 times the reduced diameter (see Standard test 
piece C). 

TEST PIECE C. (BRITISH STANDARD TEST PIECE F.) 


PF 
| < 4 
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! 
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!  & — Parallel fora length of not less than 4 times the diameter.-> 


le- With enlarged ends :—Parallel for a length of not leas than 44 times > 
the reinced diameter. 
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4, Straightening of Test Pieces—Any straightening 
of test pieces A, B and C which may be required is to be 
done cold. 


BEND TEST PIECES AND TESTS FOR SHIP AND 
BOILER STEEL. 


Section 8. 1. Number of Bend Tests for Ship 
Steel.—A cold or temper bend test is to be taken from each 
plate or bar as rolled, and these tests are to be in about equal 
numbers from each charge; but a cold bend test is to be 
taken from all plates specially marked for cold flanging. 


2. Number of Bend Tests for Boiler Steel. (a) 
Plates.— A cold or temper bend test piece is to be taken from 
each plate as rolled. For plates exceeding 24 tons in weight 
one bend test piece is to be taken from each end. 


The bend tests from shell plates, butt straps and other 
plates which have not to be flanged or worked in the fire or 
which when in use are not to be exposed to flame, are to be 
cold bend tests. The bend tests from plates which have to 
be flanged or worked in the fire or which when in use will 
be exposed to flame are to be temper bend tests. In the 
cases of shell plates permitted to have a tensile strength 
above 84 tons per square inch one temper bend is to be 
made in addition to the cold bends above specified in the 
case of each plate which is above 34 tons per square inch. 


(bv) Angle Bars.—A cold or a temper bend test is 
to be taken from each angle bar rolled. 


(c) Stay Bars.—A cold and a temper bend test are to 
be taken from every 15 stay bars as rolled from each charge. 


8. Cold and Temper Bend Test Pieces.—(a) Test 
pieces are to be sheared lengthwise or crosswise from plates 
or bars, and are not to be less than 14 inches wide, but for 
small bars the whole section may be used. For rivet bars 
bend tests are not required. 


(b) In all cold bend tests, and in temper bend tests on 
test pieces *5 inch in thickness and above, the rough edge or 
arris caused by shearing may be removed by filing or grinding, 
and test pieces one inch in thickness and above may have the 
edges machined, but the test pieces are to receive no other 
preparation. The test pieces are not to be annealed unless the 
material from which they are cut is similarly annealed, in 
which case the test pieces are to be similarly and simultaneously 
treated with the material before testing. 


(c) For small sectional material these bend tests may be 
made from the flattened bar. 


4. Bend Tests.—(a) For temper bend tests the test 
pieces are to be heated to a blood red and quenched in water 
at a temperature not exceeding 80 degrees Fahr. The colour 
is to be judged indoors in the shade. 


(6) For both cold and temper bends the test piece is to 
withstand, without fracture, being doubled over until the 
internal radius is equal to 1} times the thickness of the test 
piece, and the sides are parallel. 


(c) Bend tests may be made either by pressure or by 
blows. 


TESTS FOR SHIP STEEL. 

Section 4. 1. Number of Tensile Tests. Plates 
and Sectional Material.—When the Surveyor is in constant 
attendance at the Steel Works one tensile test piece for plates 
or sectional material is to be taken from the finished material 
of each charge. 


Where the quantity of the material from one charge 
exceeds 25 tons, a second tensile test will be required; also 
additional tests are to be made for every variation in thickness 
of *15 of an inch in the plates or sectional bars from each 


charge. 


2. Tensile Tests. (a) Plates.—The tensile breaking 
strength of steel plates, determined from Standard test 
pieces, is to be between the limits of 26 and 32 tons per 
square inch. For plates specially intended for cold flanging 
and marked for identification, the tensile strength is to be 
between the limits of 26 and 30 tons per square inch. In 
the case of material for purposes in which tensile strength 
is not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation, measured 
on a Standard test piece having a gauge length of 8 inches, is 
not to be less than 20 per cent for material of *375 inch in 
thickness and upwards, and not less than 16 per cent for 
material below *375 inch in thickness. 


(b) Angles, Bulb Angles, Channels, and Similar 
Sections.—The tensile breaking strength of angles, bulb 
angles, channels, and similar sectional material is to be 
between the limits of 26 and 32 tons per square inch. In 
the case of material for purposes in which tensile strength is 
not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
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and approved by the Committee. The elongation measured 
on a Standard test piece having a gauge length of 8 inches is 
not to be less than 20 per cent for material of °375 inch in 
thickness and upwards, and not less than 16 per cent for 
material below °375 inch in thickness. 


3. Occasional Attendance at Steel Works (Steel for 
Shipbuilding Purposes).—(a) When the Society’s Surveyor 
is not in constant attendance at the Steel Works, the Makers 
themselves may, with the written authority of the Society, 
comply with all the prescribed requirements, and furnish the 
Surveyor with a certificate to the effect that the Society’s 
Rules as to the testing of steel have been complied with in 
the case of the material submitted for approval. 


The Surveyor is then to make check tensile and cold 
bend tests from not less than one bar in every batch of 50 or 
less in number, or not less than one plate in each batch of 
25 or less in number, provided the batch be all from 
one charge. 


Where more than one charge is represented, each charge 
is to be tested. 


Additional tests are also to be made for every variation 
in thickness of *15 of an inch made from one charge. 


The test pieces are not to be taken from shearings 
previously detached from the plates or bars but are to be 
selected by the Surveyors from the plates or bars themselves, 
either in the sheared or unsheared condition. Should part of 
the material be presented in a sheared condition the selection 
of tests is not to be confined to the unsheared portion. 

The samples when marked by the Surveyor for testing 
are to be followed, as far as practicable, through the different 
stages of preparation until the tests are completed. 


A tensile and a cold bend test are to be taken crosswise 
from the centre part of the selected plate or plates at each end. 

In addition to the tests prescribed above the material 
may be subjected to further tests at the discretion of the 
Surveyor. 

(b) Where the tests are unsatisfactory, the whole of the 
material from the charge is to be rejected, and the Surveyor 
is to see that the Society’s brand is satisfactorily defaced. 


TESTS FOR STEEL FOR RIVETED BOILERS AND 
WELDED PRESSURE VESSELS. 

Section 5. 1. All plates intended for cylindrical 

shells of pressure vessels which are to be welded, or where the 

thickness exceeds 1} inches, or where the internal diameters 
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of the vessels are less than 100 times the thickness of the 
plates, should be efficiently normalised before the test pieces 
are cut off. 


2. Number of Tensile Tests. (a) Plates —One tensile 
test piece is to be taken from each plate as rolled. For 
plates exceeding 24 tons in weight one tensile test piece is to 
be taken from each end. 


(6) Angle, Tee and Stay Bars.—One tensile test 
is to be made from each 15 or part of 15 bars rolled 
of each section or diameter from the same charge, but not 
less than two tensile tests are to be made unless the total 
number of bars rolled from the same charge is 8 or less 
than 8 and the bars are of the same section or diameter, 
in which case one tensile test will suffice. For round bars 
of 13 inch diameter and under, the numbers 50 and 20 are 
to be substituted for 15 and 8 respectively for determining 
the number of tests required. 


3. Tensile Tests. (a) Plates.—The tensile breaking 
strength of steel shell plates, determined from Standard test 
pieces, is to be between the limits of 28 and 35 tons per 
square inch for riveted boilers, 26 and 35 tons per square 
inch for Fusion Welded Pressure Vessels and 26 and 
30 tons per square inch for Forge Welded Pressure Vessels. 
See clause 3 (d). 


For girder plates the tensile breaking strength is to be 
between the limits of 28 and 35 tons per square inch. 


For plates intended for flanging and for combustion 
chambers and furnaces, also for plates, other than shell plates, 
which are to be welded, the tensile breaking strength is to be 
between the limits of 26 and 30 tons per square inch. 


A range of more than 4 tons per square inch will not be 
permitted in any one case. The elongation, measured on a 
Standard test piece having a gauge length of 8 inches, is not 
to be less than 20 per cent for material of *375 inch in thickness 
and upwards required to have a tensile breaking strength 
between the limits of 28 and 35 tons per square inch ; and 
not less than 23 per cent for material of *375 inch in thick- 
ness and upwards required to have a tensile breaking strength 
between the limits of 26 and 30 tons per square inch. 


(b) Angle and Tee Bars.—The tensile breaking 
strength of angle and tee bars is to be between the limits 
of 28 and 32 tons per square inch, with an elongation 
of not less than 20 per cent measured on the Standard test 
piece A. 
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For plates, angles, or tee bars under °375 inch in 
thickness the elongation may be 3 per cent, but not more 
than 8 per cent, below the prescribed elongations. 


Wherever practicable the rolled surfaces are to be 
detained on two opposite sides of the test pieces. 


(c) Stay Bars.—The tensile breaking strength of 
longitudinal stay bars is to be between the limits of 28 and 
85 tons per square inch, with an elongation of not less 
than 20 per cent measured on the Standard test piece B, 
or 24 per cent measured on the Standard test piece C ; 
but a range of not more than 4 tons per square inch shall 
be permitted in any one case. For steel bars for combustion 
chamber stays the tensile breaking strength is to be between 
the limits of 26 and 30 tons per square inch, with an 
elongation of not less than 23 per cent measured on the 
Standard test piece B or 28 per cent measured on the 
Standard test piece C. 


(d) Special Quality Steel for Boilers— When steel 
material is proposed having other tensile strength than that 
specified in this Section, the proposed limits of tensile strength 
and elongation should be submitted for consideration. 

In the case of forge welded cylindrical shells, material 
having tensile breaking strength between the limits of 24 
and 28 tons per square inch, and elongation not less than 
25 per cent on a gauge length of 8 inches will be accepted, 
the test pieces being taken crosswise from the plates as 
rolled. 


TESTS FOR RIVET BARS AND MANUFACTURED 
RIVETS. 

Section 6. 1. Testing of Material.—All material 
from which rivets are manufactured is to be tested. 

Rivets are not to be manufactured from steel or ingot 
iron bars in which tbe sulphur segregates and other non- 
metallic substances are concentrated in the core. To ensure 
this, a sulphur print is to be taken from the material of each 
charge, and where the weight of bars as rolled from one 
charge exceeds 10 tons, additional sulphur prints may 
be taken. 


2. Number of Tests.—(q) In the case of steel bars, one 
tensile test piece is to be taken from each charge used for 
rivet bars ; but where the weight of bars as rolled from one 
charge exceeds 10 tons, an additional tensile test is to be 
made from each further 10 tons or portion thereof. 

(6) In the case of wrought iron bars, two tensile tests 
shall be taken from every three tons or portion thereof in 


each batch of any order presented for inspection, except 
that, in the case of lots of one ton or less, one tensile test 
shall be accepted. 

(c) In the case of ingot iron bars, one tensile test piece 
is to be taken from each charge used for rivet bars; but 
where the weight of bars as rolled from one charge exceeds 
10 tons, an additional tensile test is to be made from each 
further 10 tons or portion thereof. 


3. Tensile Tests.—(a) The tensile breaking strength 
of steel rivet bars is to be between the limits of 26 and 80 
tons per square inch of section with an elongation of not less 
than 25 per cent of the gauge length of eight times the 
diameter of the test piece, measured on the standard test piece 
B, or 30 per cent measured on the standard test piece C. 
The bars may be tested the full size as rolled. 

(b) The tensile breaking strength of wrought iron rivet 
bars is to be between the limits of 21 and 25 tons per square 
inch. The elongation is to be not less than 22 per cent of 
the gauge length of eight times the diameter of the test piece, 
measured on the standard test piece B. 

(c) The tensile breaking strength of ingot iron rivet 
bars is to be between the limits of 21 and 25 tons per square 
inch, with an elongation of not less than 25 per cent of the 
gauge length of eight times the diameter of the test piece, 
measured on the standard test piece B, or 30 per cent 
measured on the standard test piece C. The bars may be 
tested the full size as rolled. 


4. Nicked Bend Tests.—(a) In the case of wrought 
iron bars one nicked bend test shall be taken from each three 
tons of material or portion thereof in each batch of any 
order presented for inspection. 

(6) The test pieces shall be lightly and evenly nicked on 
one side with a sharp cutting tool, and bent back at this 
point through an angle of 180°. They shall show a clean 
fibrous fracture, free from slag or dirt or any coarse crystal- 
line structure. 

5. Manufactured Rivets.—-Rivets selected by the 
Surveyor from the bulk are to withstand the tests described 
hereafter. 


Fie. 2. 
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(a) The rivet shanks are to be bent cold, and hammered 
until the two parts of the shank touch in the manner shown 
in Fig. 1, without fracture on the outside of the bend. 


(b) The rivet heads are to be flattened, while hot, in the 
manner shown in Fig. 2, without cracking at the edges. 
The heads are to be flattened until their diameter is 2} times 


the diameter of the shank. 


(c) In the case of steel or ingot iron rivets, samples are 
to be selected by the Surveyor for examination by means of 
sulphur prints, to ensure that the material is free from 
marked central segregation. 


SPECIAL QUALITY STEEL FOR SHIPBUILDING. 
Regulations for Testing. 
Section 7. 1. Process of Manufacture.—The steel 
is to be made by the Open Hearth Process, Acid or Basic, at 
works recognised by the Committee. 


2. Freedom from Defects.—The finished material in 
to be free from cracks, surface flaws and laminations. It 
is also to have a workmanlike finish, and must not be 
hammer dressed. 


3. Testing and Inspection.—The prescribed tests and 
inspections are to be made at the place of manufacture from 
the plates or bars in the condition in which they will be 
despatched ; in the event of any of the material proving 
unsatisfactory in the course of being worked into the vessels, 
such material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 
the material from the same charge may be made as the 
Surveyor may consider desirable. 

All test pieces are to be selected by the Surveyor and 
tested in his presence, and he is to satisfy himself that the 
prescribed conditions are fulfilled. 


4. Tensile Test Pieces.—The tensile strength, ductility 
and limit of proportionality (as defined below) are to be 
determined from standard test pieces cut lengthways from 
the bar, and 50 per cent lengthways and 50 per cent cross~ 
ways from the plate. 

Where material is annealed or otherwise treated before 
despatch, the test pieces are not to be cut off until the 
annealing or treating process has been completed. 


5. Standard Test Pieces.—The test pieces are all to be 
of standard form as described in Section 2 of the Society’s 
Rules for the Quality and Testing of Materials. 


6. Tensile Strength.—The tensile breaking strength 


is not to exceed 38 tons per square inch, with a range of not 
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more than 5 tons per square inch in any one case; the 
elongation is to be not less than 20 per cent measured on a 
gauge length of 8 inches. 


7. Limit of Proportionality—The material must 
satisfy a test for limit of proportionality of not less than 
15 tons per square inch, the elastic properties being deter- 
mined by means of a Ewing extensometer, or other approved 
extensometer, of 8 inch gauge length. The tests shall be 
carried out as follows :-— 


(a) A load of 2 tons per square inch of section shall 
be applied to the test piece and an extensometer reading 
taken. 


(0) The load shall be increased to 15 tons per square 
inch of section and a second reading taken. 

(c) The load shall be reduced to 2 tons per square 
inch and a third reading taken. 

(d) The third reading shall not exceed the first read- 
ing by more than ‘0004 inches. 


8. Number of Test Pieces.—One tensile test piece is 
to be made from at least every fifth plate or bar, as rolled, 
from each charge. This test piece is to be used for 
determining both the limit of proportionality and the tensile 
strength. The Surveyor should select a sample from each 
variation of thickness of °10 of an inch in the plates or bars 
from each charge. 


9. Cold Bend Tests.—A cold bend test is to be taken 
both lengthways and crossways from every plate (bars length- 
ways only). The test pieces are to withstand without frac- 
ture, being doubled over until the internal radius is equal 
to one and a half times the thickness of the test pieces and 
the sides are parallel. 


10. Preparation of Test Pieces.—The test pieces are to 
be carefully prepared in the usual manner. 


11. Additional Tests before Rejection.— Where any of 
the test pieces first selected by the Surveyor do not fulfil the 
above requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail the plate or bar from which the test pieces were 
cut is to be rejected. 

In addition to the tests described above, the material 
may be subjected to further tests at the discretion of the 
Surveyor. 


12. Branding.—In addition to the Manufacturer's 
name or Trade Mark and the place where made, and the 
numbers and identification marks laid down by the Society’s 
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Rules, each plate or bar is to be distinctly branded in two 
places with the Society’s brand LR. and, in addition, with 
letters SPL, thus :—LR. SPL. in one stamp. 


13. Defacing of Material—In the event of the 
material failing, the brand is to be defaced in the usual 
manner. 


14. Submission of Plans.—When it is desired to use 
this material in the construction of vessels intended to be 
classed in the Society’s Register Book, plans showing the 
reduction of scantlings proposed should be submitted for the 
consideration of the Committee. 


15. Alternative Proposals.—The Committee will con- 
sider proposals for the use of special quality steel having 
limits different from those prescribed above, provided full 
particulars as to the properties and manufacture of the 
material are submitted for consideration. 


SPECIAL IRON FOR SCREW STAYS FOR 
COMBUSTION CHAMBERS. 


Section 8. General.—In order that iron screw stays 
may be approved of the same size as would be required for 
mild steel the iron must withstand the tests described 
hereafter. 


1. Number of Tensile Tests.—The bars as rolled are to 
be placed in batches of 20, and one tensile test piece is to be 
taken from each batch. If this is unsatisfactory, two other 
bars are to be selected for test, but should either of these 
fail the batch is to be rejected. 


2. Tensile Test.—The tensile breaking strength is not 
to be less than 214 tons per square inch, with an elonga- 
tion of not less than 25 per cent measured on the 
Standard test piece B, or of 30 per cent measured on the 
Standard test piece C. 


8. Bend Tests.—(a) Test pieces, either of the bar as 
rolled or turned down to one inch diameter, are to stand 
bending cold until the sides are parallel and the space 
between the two sides is not greater than the diameter of 
the test piece. 


(6) One ordinary bend test piece is to be taken from 
each batch, and a similar test piece from each batch is to 
be lightly and evenly nicked on one side with a sharp 
cutting tool and bent back at this point through an angle 
of 180° by pressure or by a succession of light blows. The 
fracture must be clean, fibrous, free from slag or dirt or any 


coarse crystalline structure. If either of these tests is 
unsatisfactory, two other bars are to be selected for test, but 
should either of these fail the batch is to be rejected. 


QUALITY AND TESTING OF STEEL CASTINGS. 


Section 9. 1. Process of Manufacture.—Steel for 
castings is to be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 


2. Heat Treatment.—All steel castings are to be 
thoroughly heat treated in a properly constructed furnace, 
which must permit of the whole casting being uniformly 
raised in temperature throughout its whole extent to the 
necessary intensity. ‘The casting is to be allowed to cool 
prior to removal from the furnace, and if afterwards heated 
for any purpose it is again to be similarly heat treated 
if required by the Surveyor. 


3. Testing and Inspection.—(a) The tests and inspec- 
tions hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of 
any casting proving unsatisfactory in the course of preparation 
or erection, such casting is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 


(6) The tensile strength and ductility are to be deter- 
mined from standard test pieces, which are to be prepared 
from pieces cast on the casting. These pieces are not to be 
cut or partially cut from the castings until the heat treatment 
of such castings has been completed, nor until they have been 
stamped by the Surveyor. The test pieces are to be stamped 
by the Surveyor after the heat treatment. A!] test pieces are to 
be selected by the Surveyor and tested in his presence, and he 
is to satisfy himself that the conditions herein described are 
fulfilled. 


(c) Where the castings are to be used for purposes for 
which cast iron is ordinarily employed they need not be 
submitted to tensile and bend tests, but they are to be 
submitted to the hammering tests specified in clause 12. 


4. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from each casting. In castings 
of complex design, referred to in clause 11, at least two 
tensile and two cold bend tests are to be taken. Where a 
casting is made from more than one charge of steel, at least 
four tensile and four cold bend tests are to be taken from 
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pieces cast as far apart as possible on the casting, some test 
pieces being taken from as near the top, and others from as 
near the bottom of the casting as practicable. 


5. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of *564 
inch with a gauge length of 2 inches, or a diameter of *798 
juch with a gauge length of 3 inches, or a diameter of *977 
inch with a gauge length of 3} inches. 


6. Tensile Tests.—The tensile breaking strength deter- 
mined from test pieces of Standard dimensions is to be 
between the limits of 26 and 35 tons per square inch with an 
elongation of not less than 20 per cent measured on the 
Standard test piece. 


7. Dimensions of Bend Test Pieces——The bend test 
pieces are to be machined to a rectangular section one inch 
wide by 3 inch thick, with the edges rounded to a radius 
of th of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 


8. Bend Tests.—The bend test pieces are to withstand, 
without fracture, being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than one inch. 


9. Additional Tests before Rejection—Where either 
the tensile or bend test or both fail, and the Surveyor considers 
the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, duplicates of the test or tests which failed are to 
be made if requested by the Maker. In such cases the 
quality of the casting is to be judged by the result of 
the duplicate test or tests and not by the original test or 
tests which failed. 


10. Percussive Tests.—Stern frames cast in one piece 
are to be let fall on hard ground (excavations being made to 
take bosses and other projections) after being raised through 
an angle of 45 degrees. Stern frames cast in more than one 
piece, rudders, steering quadrants, crossheads and tillers, are 
to be dropped on hard ground from a height of from 7 to 
10 feet according to the design, shape, and weight of the 
casting. 


11. Castings of Complex Design.—Castings of complex 
design which would be liable to be deformed if submitted to 
the drop or percussive test, may have this test dispensed with 
provided two tensile and two cold bend tests are made upon 
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pieces taken from positions as far apart as possible on each 
casting ; one tensile and one bend test being taken from as 
near the top and the others from as near the bottom of the 
casting as practicable. 


12. Hammering Tests.—All castings are to be slung up 
and well hammered to satisfy the Surveyors that the casting 
is sound and without flaw. For large castings the hammer 
used for this test is to be not less than 7 lb. weight. In 
the case of castings which are subjected to the percussive 
tests mentioned in clause 10, the hammering tests are to be 
applied after the percussive tests. 


13. Drilling Tests.—In the case of large steel castings 
the Surveyors are to supplement the foregoing tests by 
drilling small holes at such parts of the castings where 
experience shows that cavities and contraction cracks are 
most likely to occur, and at positions which are to be 
agreed upon between the Surveyor and the Manufacturer, 
in order to determine the soundness or otherwise of the 
casting. These holes are afterwards to be tapped and 
properly filled up with screw plugs. 


14, Branding.—Every casting, after it has- withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society’s requirements. 


QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 

Section10. 1. Process of Manufacture.—(a) Ingot 
steel for forgings is to be made by the Open Hearth process, 
Acid or Basic, or by such other process as may be approved 
by the Committee. 


(b) The forgings are to be sound ; they are to be made from 
sound ingots, and for all important forgings such as stern 
frames, rudder heads and main pieces of rudders upon 
which arms are shrunk, crank and other shafts connecting 
rods and piston rods, the forgings are to be gradually and 
uniformly forged. The sectional area of the body of 
the forging (as forged) is not to exceed one-fifth of the 
sectional area of the original ingot, and no part of 
the forging (as forged) is to have more than two-thirds 
of the sectional area of the original ingot. 


2. Heat Treatment. — All important ingot steel 
forgings are to be suitably heat treated in a properly con- 
structed furnace, which must permit of the whole forging 
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being uniformly raised in temperature throughout its whole 
extent, to the necessary intensity. If the forging be sub- 
sequently heated for any further forging, it is again to be 
similarly heat treated, if required by the Surveyors. 


3. Testing and Inspection—(a) The tests and in- 
spections hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of any 
forging proving unsatisfactory in the course of preparation or 
erection, such forging is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 


(>) The tensile strength and ductility are to be determined 
from Standard test pieces which are to be prepared from sample 
pieces cut lengthwise from the forging from a part of not 
less sectional dimensions than the body of the forging. Such 
Standard test pieces are to be machined from the sample 
pieces without forging down, and the sample pieces are not to 
be detached from the forging until the heat treatment of such 
forging has been completed. The test pieces are to be 
stamped by the Surveyor after the heat treatment. All test 
pieces are to be selected by the Surveyor and tested in his 
presence, and he is to satisfy himself that the conditions 
herein described are fulfilled. 


4. Number of Tests.—At least one tensile and one cold 
bend test piece are to be taken from each forging. Where a 
number of articles are cut from one forging, one tensile and 
one cold bend test from this whole forging will be sufficient. 


5. Dimensions of Tensile Test Pieces—The tensile 
test pieces are to be turned so as to have a diameter of 
*564 inch with a gauge length of 2 inches, or a diameter of 
‘798 inch with a gauge length of 3 inches, or a diameter of 
*977 inch with a gauge length of 34 inches. 


6. Tensile Tests—(a) The tensile breaking strength 
determined from test pieces of Standard dimensions is to 
be between the limits of 28 and 40 tons per square inch, 
with a range not exceeding 4 tons per square inch in any 
one forging, and in no case is the sum of the tensile breaking 
strength and percentage of elongation, measured on the 
Standard test piece, to be less than 57. 


(6) Stern posts, propeller posts, rudders, and other ship 
forgings which are to be welded may be made of specially 
soft Open Hearth Ingot Steel instead of wrought iron, such 
steel to have a tensile breaking strength between the limits 
of 22 and 26 tons per square inch, with an elongation on the 
Standard test piece (Section 10, clause 5) of not less than 


35 per cent for 22 ton steel and 31 per cent for 26 ton 
steel; in no case is the sum of the tensile breaking strength 
and corresponding elongation to be less than 57. The 
remaining tests and requirements are to be as prescribed 
for ordinary ingot steel. 


7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section one inch 
wide by ? inch thick, with the edges rounded to a radius of 
rth of an inch. They are to be bent over the thinner section. 
The bending may be performed either by pressure or by 
blows. 


8. Bend Tests.—The bend test pieces are to withstand 
without fracture being bent cold through an angle of 180 
degrees, the internal radius of the bend being not greater 
than } inch. 


9. Where it is proposed to use ingot steel forgings of 
material of tensile strength other than specified above, the 
proposed limits of tensile strength and elongation and the 
radius of curvature for bend tests should be submitted for 
consideration. 


10. Additional Tests before Rejection —Where either 
the tensile or bend test, or both, fail, and the Surveyor con- 
siders the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
forging, duplicates of the test or tests which failed are to be 
made if requested by the Maker. In such cases the quality 
of the forging is to be judged by the result of the duplicate 
test or tests and not by the original test or tests which 
failed. 


11. General.—The requirements as to heat treatment 
and testing are intended to apply to rudder heads and main 
pieces of rudders upon which arms are shrunk, to shafts of 
all descriptions, also to connecting rods and piston rods 
which require to be made in several heats. They are not 
intended to apply to small forgings which during their 
last stage of manufacture are uniformly heated throughout. 


12. Special Quality Steel for Forgings.—Where 
steel material is proposed having other tensile strength 
than that specified in this Section, the particulars of the 
mechanical properties of the material should be submitted for 
consideration. 


13. Forged Drums and Rotors.—In the case of forged 
drums and rotors which rotate at high speed, longitudinal, 
tangential and radial tensile, bend and impact tests should 
be made, and the proposed limits should be submitted for 
consideration. 
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14. Branding.—Every forging after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the forging 
has complied with the Society’s requirements. 


SEAMLESS STEEL DRUMS FOR BOILERS. 


Section 10a. 1. Process.—The Steel is to be made 
by the Open Hearth Process, Acid or Basic. 


2. Discard.—Sufficient discard shall be made from the 
top and bottom of each ingot to ensure soundness in the 
portion used for forging, and sulphur prints may be taken 
to demonstrate that this condition has been fulfilled. 


3. Forging.—The forging shall be made from a solid 
cast ingot, punched, bored or trepanned, or alternatively 
hollow cast ingots may be used. The resultant wall in the 
case of the solid cast ingot, or the wall of the hollow ingot, 
as cast, shall be reduced in thickness by at least two-thirds 
in the process of forging. 


The Committee will be prepared to give consideration 
to the circumstances of any special case. 


4. Heat Treatment and Testing.—Sufiicient material 
shall be left on each end of each forging to enable tangential 
tests to be taken. These tests are to consist of one tensile and 
one bend test from each end. In the case of open-ended 
drums the test material shall not be parted off before heat 
treatment, but if the drums are closed in the test rings may 
be parted prior to this operation; subsequently the test 
rings and the forging shall be simultaneously heat treated 
in the same furnace. 


If desired, test pieces may be heated for the purpose 
of straightening, but this operation must not cause any 
alteration in the sectional area of the test pieces, which are 
subsequently to be heat treated simultaneously with the drum. 


5. Mechanical Tests.—The forging shall conform to 
the following requirements :— 

Tensile strength 28 to 40 tons per square inch, but 
the difference in the tensile strength between the 
ends of each forging is not to exceed 4 tons per 
square inch. 


Elongation 29 per cent. to 17 per cent. on standard 
test. piece as per Section 10, clause 5. In no 
case is the sum of the tensile breaking strength 
and corresponding elongation to be less than 57. 
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Bend Test :—Test pieces 1 in. by } in. to be capable of 
being bent cold through an angle of 180°, the 
internal radius of the bend being not greater than 
that specified below :— 


Up to 82 tons per square inch ... «» Jin. 
Above 32 tons and up to 36 tons per 


square inch pes Zin. 
Above 36 tons and up to 40 t tons per 
square inch aa +3 soem eval. 


6. Retesting.—Should either a tensile or bend test 
fail, two further specimens may be tested and if the results 
obtained from both are satisfactory the forging shall be 
accepted. In the event of either or both retests failing, the 
forging may be again heat treated and re-presented for test. 


QUALITY AND TESTING OF BRONZE PROPELLERS 
AND BRONZE PROPELLER BLADES. 


Section 11. 1. Number of Tests.—At least one 
tensile test is to be taken from each casting. 


2. Dimensions of Test Piece.—The tensile test pieces 
are to be turned so as to have a diameter of °564 inch or 
798 inch, with a gauge length of two inches. 


3. Tensile Tests——The tensile breaking strength 
determined from test pieces of standard dimensions is to be 
not less than 28 tons per square inch, and the sum of the 
tensile breaking strength and percentage of elongation 
measured on the standard test piece, is to be not less than 48. 
In no case, however, is the percentage of elongation to be 
less than 15. 


QUALITY AND TESTING OF ANCHORS FOR STEAM 
VESSELS, SAILING VESSELS AND TUGS. 


Section 12. 1. Process of Manufacture. — 
(a) Anchors are to be made of forged wrought iron, or 
forged open hearth ingot steel, or cast steel ; 
Bessemer steel is prohibited. 

(6) Each important part of a forged anchor is to be 
plainly marked by the Makers with the words “ Forged 
Wrought Iron,” or “ Forged Open Hearth Ingot Steel,” as 
the case may be. 

(c) Steel Anchor Shackles are to be forged and 
unwelded. 


the use of 


2. Tests of Anchors.—All anchors, including Stream 
and Kedge anchors weighing more than 168 lbs. inclusive 
of stock, are to be tested in accordance with the require- 
ments of the following Table and the Certificates of 'l'est 
produced. 
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WEIGHTS AND CORRESPONDING PrRooF STRAINS OF ANCHORS. 


Weight.| Test. | Weight.| Test. | Weight.| Test. | Weight.| Test. Weight.| Test. | Weight.| Test. 

Cwts. Tons. Cwts. Tons. Cwts. Tons. Cwts. Tons. Cwts, Tons. Cwts, Tons. 
1} 313 7} 93%5 1635 483 413 944 65s%5 
14 315 74 933 15 1634 495 4235 95 65x45 
13 4,5 72 935 15} 1634 51 43 98 6635 
2 410 8 103; 17K 524 4318 100 6755 
2} 433 81 19/5 545 4555 lols 6746 
24 5 x} 1u}3 564 465%5 1043 68h8 
23 5x5 8? lus} 174 1832 58 4725; 1053 695% 
‘ 523 9 113, 18} 60 4857, | 109 7035 
3} 54 91 ll yo 614 49,3, 1093 7038 
34 5 93 1143 204 634 5055 1134 7235 
34 6555 93 1135 21 65 51 118 74 
4 635 10 12 2 68 52423 1224 7533 
4} 632 101 2 127 764% 
44 612 10 2 132 734 


The weight given in the above Table is either for stockless anchors or for the ordinary type excluding stock. 
For intermediate weights of anchors the tests may be obtained by interpolation. 


CAST STEEL ANCHORS. 

Section 18. 1. General.—All cast steel anchors in 
addition to undergoing the statutory tests are to be subjected 
to the percussive, hammering and bending tests given 
below. 

These tests are to be carefully and completely made in 
the presence and to the satisfaction of the Society’s 
Surveyors. 


2. Percussive Test.—(a@) The anchor, or where 
anchors are made in more than one piece, each piece is 
to be raised a given height and then dropped on a steel 
or iron slab. 

For weights of 15 cwts, and below, the height is to be 
15 feet, and for weights above 15 cwts, the height is to be 
12 feet. 

R 


The lowest part of the anchor or piece when suspended 
is to be at least the given height above the iron slab upon 
which it is to be dropped. 


(6) An anchor of the Admiralty pattern is first to be 
raised vertically to the given height with its shank and 
arms in a horizontal position, and then let fall from that 
height. 


It is then to be raised a second time to the 
given height and suspended with the crown downwards. 
Two steel or iron blocks are to be placed underneath it, 
and the anchor is to be let fall from this position so that 
one of the blocks receives it on the middle of one arm, 
and the other block receives it on the middle of the 
other arm. 
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(c) The slab for the horizontal test is to be of steel or 
iron, well laid on a solid concrete foundation to the satisfac- 
tion of the Surveyor. 

(2) If the slab on which the anchor falls is broken by 
the impact the test is to be repeated until a slab is made 
that does not break. 

(e) The blocks for the vertical test are to be solid and 
of sufficient height to prevent the crown of the anchor from 
touching the slab, and are to be to the satisfaction of the 
Surveyor. 

3. Hammering Test.—Provided the percussive test 
has been satisfactory, the anchor or piece is to be slung 
and thoroughly hammered over its parts with a sledge 
hammer weighing not less than 7 lbs., and is required to 
give under this treatment such a clear ring in all its parts as 
shall satisfy the Surveyor that the casting is sound and that 
no flaws have developed by the application of the preceding 
percussive tests. 

4, Bending Test.—(a) Cast steel may be passed as 
sufficiently ductile for anchors when a piece of each casting, 
8 inches in length, is cut from the casting, turned to one inch 
in diameter, and is then bent cold by hammering through 
an angle of 90 degrees over a radius of 14 inches, without 
showing signs of flaw or fracture. 

(b) A piece is to be cast on each cast steel anchor 
or on each portion of such anchor when it is made of more 
than one casting, and each piece is to be of sufficient size to 
enable one test piece of the size stated above to be cut out 
of it, or it may be (at the discretion of the Manufacturer) 
of sufficient size to enable four test pieces to be cut 
out of it. 

Where it is only of sufficient size to enable one test 
piece to be cut out of it, that piece is to be subjected 
to the bending test named in paragraph (a) above, and should 
it fail to withstand the test the casting is to be rejected. 

Where the piece is large enough to enable four test 
pieces to be cut out of it, one of these is to be turned in 
a lathe to one inch in diameter for a length of 8 inches, 
and bent cold through an angle of 90° over a radius 
of 15 inches, and should the piece withstand this test 
without flaw or fracture it shall be deemed to have withstood 
a satisfactory test for ductility. 

Should the one test piece not pass this test, all or any 
of the other three test pieces may be tested in a similar 
manner, and should any one of the four test pieces pass 
this test, the anchor, or part of the anchor, as the case may 
be, shall be deemed so far satisfactory. 

5. Annealing.—-Each anchor is to be properly and 
sufficiently annealed, and when so annealed stamped 
“Annealed Steel.” Annealing is not to be regarded 
as proper, or efficient unless the process extends from 
three days for small anchors up to six days for large ones. 


Section 14 
MATERIALS 


TESTS FOR CHAIN CABLES AND STREAM CHAINS. 


Section 14. 1. Tests for Chain Cables and Stream 
Chains.—(a) All stud link chain cables and stream 
chains are to be tested in accordance with the require- 
ments of the following Table and the certificates of test 
produced. 


Srup Link Cain CABLEs. 


Minimum 
Break- | Weight 
i per length 
of ize. st. of 

15 fms. 2 15 fms. 
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(6) Unstudded close-link chains will be accepted as 
cables if tested in accordance with the requirements of the 
following Table and the certificates of test produced. 


SHort Link CHAIN CABLES. 


bad | Proved Minimum Proved Minimum 
Mini-, to Break- | Weight |Mini-| to Break- | Weight 
mum) Statu- ing |per lengthimum| Statu- ing per length 
Size.| tory Test. of Size.| tory Test. of 
Test 15 fms. Test 15 fms. 
| 
Ins.| Tons. | Tons. | Cwts. | Ins.| Tons. | Tons. | Cwts. 
ts| 2 4} 2 |iy,| 183| 37% | 12% 
tc| 3 6 2h | 18} 208] 41} | 144 
Ys| 33 74 8 114%) 22§ | 452 155 
10) 43 9} 3h | ly 243 493 17 
| 53 11} 4 13,; 27 54 183 
32] 68 | 18% 43 11,%,; 29} | 58) | 19% 
13/ 7,%,| 1548 | 54 [149] 31g] 63$ | 213 
141 94 18} 63 |1ié 34} 68} 23} 
| 
18] 104 21 7% 143 364 734 25 
1 12 24 8} J1h8| 39x5 78355 26% 
1y5 | 134 27 9} 144] 423 84} 287 
1), | 153 30} 102 |148| 45 90 30% 
13;| 16% | 33% 11g |2 48 96 33 
——————— ae 


TESTS FOR STEEL WIRE TOWLINES, HAWSERS 
AND WARPS, AND STANDING RIGGING. 


Section 15. 1. General.—Each Manufacturer is 
required to provide on his premises machines suitable for 
making the prescribed tests satisfactorily, and the works 
are to be at all times open to the inspection of the 
Society’s Surveyors, who are empowered to retest any 
rope for which a certificate has been issued by the Manu- 
facturer. 


2. Certificates.—Printed forms of certificates, approved 
by the Committee, are to be signed by the Manufacturers, 
and will be supplied to them upon application to the 
Secretary. 


3. Quality of Ropes.—The Rules set forth hereunder 
apply to four qualities of galvanised steel wire ropes, one of 
which is suitable for steel wire standing rigging, and is com- 
posed of six strands of seven wires each. No fibre is to be 
used in the strands, a fibre core only being fitted. 


The other three qualities of rope are for towlines 
hawsers and warps, and are designated respectively :—flexible 
steel wire rope, which is composed of 6 strands of 12 wires 
each ; special flexible, in which 6 strands of 24 wires each are 
used; and special flexible which has 6 strands of 30 wires 
each, a fibre core being fitted in each strand. 


4. Tests.—A portion of each steel wire rope is required 
to stand the tensile test prescribed in the Table, and may be 
pulled as a finished rope, or a short length of each of the 
wires composing the finished steel rope may be tested separ- 
ately, in which case the minimum breaking load of the rope 
shall be considered to be the sum of the aggregate breaking 
loads of the individual wires, less a percentage for laying up, 
as follows :— 


CX 7 seccesacrsevece 5 per cent. 
Oe MI teas TES 
Bee reds eras tenant 10 FS 
G Otic BO! wuccnncntekenke 162 


Each wire will be required to be capable of being 
twisted round itself not less than nine times, and of being 
untwisted eight times and straightened without breaking or 
splitting. 
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Ci | pa prrieg scien Galvanised Special 

ir - | iggin, | exible : : 

ference Wire, Bopes. Wire Ropes. Hage y & Bia Bape. 7 

of Ropes. | (a) (b) (ce) (a) 

6x7 6x12 6x24 6x30 

“Inches. — Tons. ‘ons. Tons. Tons. 
1 18 2°0 2°6 2°6 
1} 2°9 31 4°4 3°6 
14 4°2 48 61 54 
1¢ 5°8 64 8:7 75 
2 76 8°3 11°2 10°0 
2} 9°5 10°8 14°7 12°8 
24 11°8 13°2 17-2 15-2 
24 14°3 15°2 2171 19°6 
é 17°1 18°6 | 26°97 23°5 
3 20°1 21°7 le baad 25°6 
35 23°4 25°7 |} 35°2 30°1 
34 26°9 29°3 39°9 34°9 
4 30°3 33°2 44°9 40°1 
4} 34°3 36°4 515 45°6 
4} 38°5 43°3 58°6 514 
4} 43°0 47°0 64°6 57°6 
5 52°8 70°9 64°2 
St 775 712 
by 84°4 76°6 
54 91°5 82°3 
6 99°1 92°1 
. 104°5 98°3 
65 112°3 104°7 
64 120°3 111°2 
7 130°7 120°0 
74 181°8 
8 148°8 


71, Fencuurcn STREET, 
Lonpon, E.C.3. 


16th June, 1938, 
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QUALITY AND TESTING OF STEEL FOR STEAM, 
FEED, AIR AND OIL PRESSURE PIPES, 
AND SMOKE TUBES. 


Section 16. 1. Material.—The steel is to be made 
by the open hearth process. 


2. Tests for Steam Pipes, Feed Pipes and Com- 
pressed Air Pipes.—(a) Lap Welded and Riveted.—The 
tensile strength of the steel is not to exceed 28 tons per 
square inch, with a minimum elongation of 25 per cent on 
a Standard test piece having a gauge length of 8 inches. 


(6) Solid Drawn.—The tensile strength of the steel is 
not to exceed 28 tons per square inch, with a minimum 
elongation of 20 per cent on a Standard test piece having a 
gauge length of 8 inches. 


3. Tests for Oil Pressure Pipes.—Solid Drawn.— 
The tensile strength of the steel is not to exceed 28 tons 
per square inch, with a minimum elongation of 20 per cent 
on a Standard test piece having a gauge length of 8 inches. 


4. Tests for Smoke Tubes.—Lapwelded and Seam- 
less.—The tensile strength of the material is not to exceed 28 
tons per square inch, with a minimum elongation of 20 per cent 
on a Standard test piece having a gauge length of 8 inches. 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary. 


EXTRACTS FROM THE RULES 


OF THE LATE 


UNDERWRITERS REGISTRY FOR IRON VESSELS (FOR 1884-85) 


(NOW UNITED 


WITH LLOYD'S REGISTER OF SHIPPING), 


SHOWING THE CONDITIONS OF CLASSIFICATION. 


REVISION OF CERTIFICATE OR SUSPENSION 
OF CLASS, 


The certificate of class will remain good so long as the 
vessel, under periodical survey, is found worthy of it. In 
case of defects reported by the Surveyors not being made good, 
the class of the vessel will be revised or suspended by the 
Committee. 


REFERENCE IN CASE OF COMPLAINT. 


Any dispute shall be referred to three Shipbuilders or 
Engineers, one to be chosen by the Shipowner, one to be 
chosen by this Committee, and a third to act as umpire, to 
be chosen by the other two, 


SURVEY FEES. 


For surveying vessels periodically to 
ascertain condition, first visit ... Po ete Gans | 
For each succeeding visit, when more 


than one visit is necessary 010 6 


For special surveys special charges will be made, subject 
to the control of the Committee. 


PERIODICAL SURVEYS. 


A thorough survey will be required once in every four 
years for vessels with an Al* or an A1* certificate; and 
once in every three years for vessels with an Al, Al, A, 
or an A certificate. When vessels are abroad at the time 


they become due for survey, they must be examined on their 
return to the United Kingdom. The Surveyors are at all 
times to have free access to examine vessels holding a class 
in this Registry. 


Vessels due for Periodical Survey which leave the United 
Kingdom without being duly surveyed and passed by the 
Surveyors to this Registry will have their class suspended 
until such survey has been properly made. Notice of 
Suspension of Class will be given in the first Supplement 
issued after the sailing of the vessel. 


Vessels remaining abroad for two years after they become 
due for Periodical Survey will have their Class suspended 
until they have been re-surveyed. 


First Survey. 


The vessel to be placed in dry dock. (The bottom may 
be cleaned, but should not be recoated before survey.) While 
in dry dock the rudder, rudder pins and gudgeons, and the 
whole of the bottom outside, are to be thoroughly examined, 
and in steamers the connections of the sea-cocks and openings 
in the bottom are to be examined, to see that they are in an 
efficient condition. 


The holds, and, in steamers, the bunkers also, are to be 
cleared, the loose ceiling in the flat of bottom is to be lifted, 
and the Surveyor is to satisfy himself that the bottom inside 
is in good order, and that the cement is in good condition 
and satisfactorily adhering to the iron. 
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He is also to examine the decks, beam ends, and the 
sides of holds and ’tween decks, all fore and aft. In steamers 
the bilges and limbers under engines and boilers are to be 
cleaned out, so as to allow these parts to be examined by the 
Surveyor. In water-ballast steamers the tanks are to be 
examined externally and, if the Surveyor deems it necessary, 
they are to be tested under the pressure due to the ballast- 
trim water-line, and sufficient ceiling removed to enable the 
Surveyor to satisfy himself of their tightness. In all cases 
the tanks are to be emptied, and examined inside. In all 
vessels any repairs that may be needed are to be done, and 
the vessel cleaned and painted as may be necessary. 


Second Survey. 


The vessel to be submitted to the same survey as before 
described for “ First Survey,” with the following addi- 
tions :— 

A strake of ceiling must be lifted in the bilges 
to allow an examination of the condition of the iron 
surfaces there and of the cement. 


The windlass must be unhung when the main 
piece is of wood; and the chain cables must be 
ranged out for examination. In steamers the water 
ballast tanks must be tested under the pressure due 
to ballast-trim water-line. 


Third Survey. 


The vessel to be submitted to the same survey as before 
described for “First Survey,” with the following addi- 


tions :— 


The whole of the close ceiling must be removed, 
and all the cement exposed and examined. The 
vessel must be cleaned and scaled, and, if the 
Surveyor deems it necessary, the plating and other 
parts must be drilled as he may direct, to ascertain 
the thickness. In steamers the water ballast tanks 
must be tested under the pressure due to ballast-trim 
water-line. 


Fourth Survey. 


The vessel to be submitted to the same survey as before 
described for “First Survey,” with the following addi- 
tions :— 

The windlass, if the main piece is of wood, must 
be unhung, and the chain cables ranged out for 


examination, In steamers the water ballast tanks 


must be tested under the pressure due to the ballast 
trim water-line. 


Fifth Survey. 


The vessel must be submitted to the same survey as 
before described for “ Second Survey.” 


Sixth Survey or Special Survey. 


The vessel must be submitted to the same survey as 
before described for “Third Survey,” with the following 
additions :— 

The actual condition and thickness of all the 
scantlings must be ascertained, the shell plating being 
drilled on at least three vertical lines in each strake, 
viz., forward, amidships, and aft, and elsewhere, at 
the discretion of the Surveyor, as he may direct. 


A report of the vessel’s condition and scantlings 
is to be submitted to the Committee, and such part 
or parts as they may direct are to be renewed, or 
otherwise strengthened. 


After a vessel has passed her sixth survey, and been 
approved by the Committee she must be submitted to the 
same series of surveys, commencing with the “ First Survey,” 
and at the same periodical intervals as before. 


In steamers, whenever the engines or boilers are 
removed, a survey is to be held on the vessel’s bottom in 
way thereof, and such repairs as are necessary must be 
effected before the engines or boilers are replaced. 


The preceding rules for periodical surveys are not to 
limit the Surveyor’s discretion, if, in his judgment, it is 
necessary to make a more complete examination at any 
time ; and, before completing the report, the Surveyor must. 
at every periodical survey, satisfy himself that the vessel and 
her equipment are in a good and efficient condition. 


The “Third Survey” must be complied with before the 
expiration of thirteen years from the date of launch for 
vessels with an A1*or A1* certificate, ten years for vessels 
with an Al or A1 certificate, and nine years for vessels with 
an A or A certificate ; and the “Sixth Survey” before the 
expiration of twenty-six years from the date of launch for 
vessels with an A1* or A1* certificate, twenty years for 
vessels with an Alor A1 certificate, and eighteen years for 
vessels with an A or A certificate. 


EXTRACTS FROM THE RULES of the late UNDERWRITERS’ REGISTRY FOR IRON VESSELS (for 1884-85) 


(NOW UNITED WITH LLOYD'S REGISTER OF SHIPPING). 


EQUIPMENT FOR STEAM VESSELS. 


Section 29.—The equipment of Anchors and Chain Cables and Hawsers to be in accordance with Tanue 14 for Steam Vessels (see below). 


The tonnage regulating equipment is to be the gross register tonnage under upper deck, with the addition of three-tenths of the tonnage of 
erections above upper deck. 


TABLE No. 14.—ANCHORS, CHAINS, AND HAWSERS FOR STEAM VESSELS. 


Anchors, with either Iron or Wood Stocks. Stud-chain Cables. Hawsers and Warps, 


VESSELS id VESSELS 
Weight. 
Number. . 4 

aren Bowers. ond —— duatey Length. eo ae Hawsers,} Warps. |Length. en 

ge igaaea Without] Admiralty|**Te*™.| Kedge. | Keage, tae a Roe eckiey aR 
BOvers Baraat, Kedges. Stock. Test. 

Tons. Tous. Owt. Tons, Owt, Owt. Owt. Inches Tons. Fathoms.| Fath. Size. | Inches.| Inches. | Inches.| Fath. Tons. Tons. 
TOO. 150 2 1 ate 3 4°9 1 oe “ne 1k 81 120 45 ts 5} 34 90 100 242, 150 
150',, 188 1) 2 1 1 4 6°4 13] 1 3 11°9 150] 45 | ye] 6 4 90] 150,, 188 
188 ,, 225] 2/1 | 1 os) Tre) & iy Ss 14 | 188 | 165] 45] 32] 6 4 90 | 188 ,, 225 
225 ,, 268 2 1 1 6 8°2 23 1} +8 15°8 165 45 a 64 4 90 225 ,, 263 
263 ,, 300 2 1 1 7z 9°5 22 1} . i 18 165 45 tt 7 5 90 263 ,, 300 
i:., Bois | Lf 1 84 | 104 | 8 | 1] .. | lee | 203 | 165] 60| HI 74] 53 90 | 300 ,, 375 
875 ,, 450} 8 | 1 | 2 | 10 | 120 | 43] 23| 1 | 14 | 22:8 | 195] 60| 32] 8 6 90] 375 ,, 450 
450 ,, 525 38 1 2 12 13°9 5 24 1} 1ys 25°4 195 60 13 8} 64 ° 90 450 ,, 525 
525 ,, 600 3 1 2 133 | 15:2 6 3 1} ly 28°1 210 60 13 9 7 Ae 90 525 ,, 600 
600 ,, 675] 3 1 2 153 | 16°7 64 | 3} 13 lys 31 210} 60) +8] 94 7 4 90 | 600 ,, 675 
675 ,, 750 3 1 2 162 | 18-0 7 33 13 1,5 34 240 60 +s | 10 8 5 90 675 ,, 750 
750 ,, 900 3 1 2 18 19°0 8 4 2 ly 37°2 240 60 +4 | 10 8 5 90 750 ,, 900 
900 ,, 1050 3 af 2 21 21°6 9 43 2} 145 40°5 240 75 75 | 10 9 5} 90 900 ,, 1050 
1050 ,, 1200 3 1 2 234 | 28°5 10 5 24 1,5 44 270 75 +6710 9 53 90 | 1050 ,, 1200 
1200 ,, 1350 3 1 2 253 | 25°2 103 5} 23 119 47°5 270 75 | 1 10 94 6 90 | 1200 ,, 1350 
1850 ,, 1500] 8 | 1 | 2 | 272| 269 |11 | 54] 23] 134 | 51:2 | 270] 75/1 [10 | 10 | 6 | 90] 1860,, 1500 
1500 ,, 1800 3 1 2 30 28°6 12 6 3 114 55°1 270 75 | lps | 11 103 6} 90 | 1500 ,, 1800 
1800 , 2100] 8 | 1 | 2 | 82 | 801 |18 | 6h] 82] 138 | 59:1 | 270] 75] 1p] 11 | 11 | 7 | 90] 1800,, 2100 
2100 ,, 2400 3 1 2 34 31°6 133 62 3} 11% 63°3 270 75 | 1, | 11 11 7 90 | 2100 ,, 2400 
2400 ,, 2700 8 1 2 36% | 33°4 14 7 34 118 67°6 270 90 | 17, | 12 12 8 90 | 2400 ,, 2700 
2700 ,, 3000 3 1 2 38 345 14} 73 33 2 72 270 90 | 14% | 12 12 8 90 | 2700 ,, 3000 
3000 ,, 3450 3 1 2 40 35°7 15 74 32 275 76°6 270 90 | 185 | 12 12 8 90 | 8000 ,, 3450 
3450 ,, 3900 3 1 2 41 37°0 16 8 41 275 81°3 300 90 | 143, | 12 12 8 90 | 3450 ,, 3900 
3900 ,, 4500] 4 | 1 | 2 | 48 | 880 | 172] 8] 42] 23 | 861 | 3800] 90] 14,]12 | 12 | 9 | 90] 3900 .,, 4500 
4500 ,, 5250 4 1 2 45 39°2 19 93 43 235 91°1 330 90 | 14 | 12 12 9 90 | 4500 ,, 5250 
5250 ,, 6000 4 1 2 47 41 21 10 5 215 96 330 90 | 1, | 12 12 9 90 | 5250 ,, 6000 


Anchor and Chains to be tested to Admiralty proof, 


A reduction of 15 per cent will be allowed in the weight of the Third and Fourth Bower. 
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STEEL MANUFACTURERS. 


The following firms having applied to have the steel produced by them tested by a Surveyor to this Society and their mode 
of procedure reported upon, their applications have been complied with and the Surveyors’ reports found satisfactory by the 
Committee. 


Frrms in Great BRITAIN AND IRELAND. F 


Allen, Edgar, & Co., Lim., Imperial Steel Works, Tinsley, Sheffield. (Steel cus/ings.) 
Appleby-Frodingham Steel Co., Lim., Scunthorpe, Lincs., 
Appleby Works. (Steel plates and blooms.) 
Frodingham Works. (Sections, bars and blooms.) 
Atlas (The) Steel Foundry and Engineering Co., Lim., Armadale, West Lothian. (Steel castings.) 
Babcock & Wilcox, Lim., Renfrew. (Small steel castings.) 
Baird, Archibald, & Son, Lim., Hamilton, near Glasgow. (Steel castings.) 
Bairds & Scottish Steel, Lim., Coatbridge, Lanarkshire. 
Northburn Works. (Steel ingots and billets, sections and bars.) 
Waverley Works. (Sections and bars.) 
Victoria Works. (Sections and bars.) 
Woodside Works. (Sheets and strips.) 
Coats Works. (Sections and bars.) 
Rochsolloch Works. (Sections and bars.) 
Baker Bessemer, J., Lim., Kilnhurst Steel Works, near Rotherham. (Jngots and forgings.) 
Barrow Hematite Steel Co., Lim., Barrow-in-Furness. 
Beardmore, William, & Co., Lim., Parkhead, Glasgow. 
Blackett, Hutton & Co., Cleveland Steel and Iron Works, Guisborough, Yorkshire. (Steel castings.) 
Bond’s Foundry Co., Tow Law, Co. Durham. (Small steel castings.) 
Braby, Fredk., & Co., Lim., Eclipse Iron and Galvanizing Works, Glasgow. (Rolling Mills for plates up lo } in. 
in thickness.) . 
British Rolling Mills, Lim., Brymill Works, Tipton, Staffs. (Cold drawn bright steel bars.) 
Brown, Bayley’s Steel Works, Lim., Sheffield. (Steel ingots, forgings, and bars.) 
Brown, David, & Sons (Hudd.) Lim., Penistone, Yorks. (Steel castings.) 
Brown, Lenox & Co., Lim., Pontypridd. (Steel castings.) 
Brymbo (The) Steel & Ingot Iron Works, near Wrexham, Denbighshire. (Steel ingots, billets and bars.) 
Cargo Fleet Iron Co., Lim. (See South Durham Steel & Iron Co., Lim.) 
Carntyne Steel Castings Co., Lim., Moorpark, Renfrew. (Steel castings.) 
Catton & Co., Lim., Yorkshire Steel Foundry, Hunslet, Leeds. (Steel castings.) 
Clyde Alloy Steel Co., Lim., Craigneuk Works, Flemington, Motherwell. (Steel castings.) 
Coghlan Steel & Iron Co., Lim., Hunslet Forge, Leeds. (Rolliny Mills for bars; forgings.) 
Coltness Iron Co., Lim., Newmains, Lanarkshire. (Steel castings.) 
Colvilles Lim., 
Dalzell Steel and Iron Works, Motherwell, Lanarkshire. 
Clydebridge Steel Works, Cambuslang, near Glasgow. 
Glengarnock Iron and Steel Works, Glengarnock, Ayrshire. (Sections and bars.) 
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Consett Iron Co., Lim., Blackhill, Durham. 
Cook, Joseph, Sons & Co. (1930), Lim., Washington Steel & Iron Works, Washington Station 8.0., co. Durham. 
(Steel castings.) 
Crofts (Engineers), Lim., Thornbury, Bradford. (Steel castings.) 
Cruikshank & Co., Lim., Denny, Stirlingshire. (Small steel castings.) 
Darlington Forge Oo., Lim., Darlington. (Steel castings and forgings.) 
Darlington Rolling Mills Co., Lim., Darlington. (Rolling Mil/s for small sections and bars.) 
Davy & United Roll Foundry, Lim., Empire Works, Haverton Hill, Billingham, Co. Durham. (Small steel castings.) 
Dorman, Long & Co., Lim. (Incorporating Bolekow, Vaughan & Co., Lim.), 
Britannia Steel Works, Middlesbrough. : 
Cleveland Iron and Steel Works, South Bank-on-Tees. 
Redcar Iron and Steel Works, Redcar. 
English Steel Corporation, Lim., 
North Street Works, Openshaw, Manchester. (Steel castings, forgings, bars and plates up to 4 in. in thickness.) 
Vickers Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
Cammell Laird’s Grimesthorpe Works, Sheffield. (S/eel ingots, forgings and castings.) 
Etna Iron and Steel Co., Lim., Motherwell, Lanarkshire. (Rolling Mills for sections and bars.) 
Firth, Thomas, & John Brown, Lim., 
Atlas Works, Sheffield. (Jngots, forgings, rolled bars and billets.) 
Norfolk Works, Sheffield. (Steel castings and rolled strips.) 
Scunthorpe Works, Scunthorpe, Lincs. (Steel castings.) 
Firth Vickers Stainless Steels, Lim., Sheffield. (Rolling Mills for plates, bars and sections ; also steel castings.) 
Fox (Samuel) & Co., Lim., Stocksbridge Works, near Sheffield. (Steel ingols.) 
Glanmor Foundry Co., Lianelly. (Steel castings.) 
Guest, Keen & Nettlefolds, Lim., 
Castle Works, Rogerstone, near Newport, Mon. (Rolling Mills for rivet and stay bars.) 
Cwmbran Works, near Newport, Mon. (Rolling Mills for flat, round and angle bars.) 
Guest Keen Baldwins Iron & Steel Co., Lim., 
Port Talbot Steel Works, Port Talbot, South Wales. 
Margam Steel Works, Port Talbot. (Steel ingots and billets.) 
Kast Moors Steel Works, Cardiff. (Steel ingots, blooms and billets ; sections and bars.) 
Hadfields, Lim., East Hecla Works, Shettield. (Steel castings.) 
Hamilton, A., & Sons, Lim., Victoria Foundry, East Moors, Cardiff. (Small steel castings.) 
Head, Wrightson & Co., Lim., Thornaby-on-Tees. (Steel castings.) 
Hopkinsons, Lim., Britannia Works, Huddersfield, Yorkshire. (Steel castings.) 
Hyde (Robert) & Son, Lim., North Stafford Steel Works, Stoke-on-Trent. (Small steel castings.) 
Industrial Steels, Lim., Stevenson Road, Slietlield. (Steel ingots, blooms, billets and bars.) 
Jackson, P. R., & Co., Lim., Salford, Manchester. (Sveel castings.) 
Jarrow Metal Industries, Lim., Western Road, Jarrow. (Steel castings.) 
Jessop, W., & Sons, Lim., Brightside Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
Jopling, E., & Sons, Pallion, Sunderland. (Steel castings.) ; 
Kirkstall Forge Lim., Leeds. (Rolling Mills for bars.) 
Kryn & Lahy (1928), Lim., Letchworth, Hertfordshire. (Steel castings.) 
Lake & Elliot, Lim., Proprietors of the Braintree Castings Co., Braintree, Essex. (Small steel castings.) 
Janarkshire Steel Co., Lim., Motherwell, Lanarkshire. 
Lancashire Steel Corporation, Lim., Irlam, Manchester, (Billets, burs, sections, and steel castings) ; 
Pearson & Knowles Works, Warrington, Lancs. (Rolling Mills for sections and bars.) 
Lilleshall Co., Lim., Priors Lee Hall, nr. Shifnal, Salop. (Rolling Mills for sections and bars.) 
Lloyd, F. H., & Co., Lim., James Bridge, near Wednesbury, Staffordshire. (Steel castings.) 
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Lysaght, John, Lim., Scunthorpe, Lincs. (Steel ingots, billets and slabs.) 
Mills, Exors. of James, Lim., Bredbury Steel Works & Rolling Mills, near Stockport. (Holling Mills for sleel bars.) 
Monk Bridge Iron & Steel Co., Lim., Leeds. (Rolled bars and forgings.) 
Monks, Hall & Co., Lim., Warrington. (Rolling Mills for bars.) 
National Steel Foundry (1914), Lim. (The), Kirkland Works, Leven, Fifeshire. (Steel castings.) 
Newport and South Wales Tube Co.. Lim., Landore, 8. Wales. (IWeldless rolled or drawn sicel hollow pillars and 
davits.) 
North British (The) Steel Foundry, Lim., Balbardie Steel Works, Bathgate. (Small s/eel caslings.) 
Osborn, S., & Co., Clyde Steel & Iron Works, Sheffield. (Sfeel caslings.) 
Park Gate Iron & Steel Co., Lim., Rotherham, Yorkshire. 
Patent Shaft & Axletree Co., Lim., Wednesbury, Staffordshire. 
Raine & Co., Lim., Delta Iron & Steel Works, Derwenthaugh, Newcastle-on-Tyne. (Rolling Mills for sections and bars.) 
Redhengh Iron & Steel Co. (1936), Lim., Teams, Gateshead-on-Tyne. (Rolling Mills and Steel Foundry.) 
Renton & Fisher, Lim., Hopetoun Steel Works, Bathgate. (Steel castings.) 
Round Oak Steel Works, Lim., Brierley Hill, Staffordshire. (Sections and bars.) 
Rowlands, F. W., & Co., Seacombe, Cheshire. (Small steel castings.) 
Shaw, W., & Co., Middlesbro’-on-Tees. (Sveel castings.) 
Shelton Iron, Steel & Coal Co., Lim., Stoke-on-Trent. (Steel ingots, billets, bars and sections.) 
Skinningrove Iron Co., Lim., Skinningrove Iron Works, Saltburn-by-the-Sea. (Sections and bars.) 
Smith & Mclean, Lim., Mossend, and Gartcosh, Lanarkshire. (/tolling Mills for plates up to 4°, in. in thickness.) 
South Durham Steel & [ron Co., Lim., Middlesbrough. Works al West Hartlepool and Cargo Fleet. 
Springfield Steel Co., Lim., 1328, London Road, Glasgow. (Steel castings.) 
Steel Company of Scotland, Lim., Newton, Glasgow; and Blochairn, Glasgow. 
Steel, Peech & Tozer, Lim., Sheffield. (Steel ingots, blooms, forgings, rivet and slay bars.) 
Stewarts & Lloyds, Lim. (Clydesdale Steel and Iron Works), Mossend, Lanarkshire. (Steel ingots only.) 
Sun Foundry, Coatbridge, Lanarkshire. (Steel castings.) 
es 2 » Alfred Hickman Branch, Bilston, Staffordshire. 
Stockton Steel Foundry Co., Lim., Stockton-on-Tees. (Sfeel castings.) 
Summerson, Thomas, & Sons, Lim., Darlington. (Small steel castings.) 
Thomas (Richard) & Co., Lim., Redbourn Works, Scunthorpe, Lincolnshire. (Steel ingots and billets.) 
United Strip and Bar Mills. Lim., The Ickles, Sheffield. (Rolling Mills for bars.) 
Vickers-Armstrongs, Lim., 
Barrow-in-Furness. (Steel castings and forgings.) 
Elswick Works, Elswick, Northumberland. (Sfeel castings.) 
West Lothian Steel Foundry Co., Lim., Hardhill Works, Armadale, West Lothian. (Small steel castings.) 
Whitehead Iron & Steel Co., Lim., Courtybella Works, Newport, Mon. (Rolling Mills for steel slrips, bars and 
sections.) 
Whitehead Thomas Bar and Strip Co., Lim., Redbourn Works, Scunthorpe, Lines. (Rolling Mills for steel bars 
and strips.) 
Williams (John), & Co. (Wishaw), 1922, Lim., Excelsior Iron & Steel Works, Craigneuk, Motherwell. (Rolling mills 
Sor plates up to °,in. in thickness.) 
Wolsingham Steel Co., Lim., Wolsingham, Co, Durham. (Steel castings and forgings.) 
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FIRMS IN COUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. 


ALPHABETICALLY ARRANGED. 


In the following list the name of each works is followed by the place of residence of the Surveyor giving attendance thereat. 


A.S.S.A. Acciaierie di Susa Societa Anonima, Torino, Italy ; 
Head Office in Turin. (Works at Susa.) (Small steel 
castings.) (GENOA.) 


Acciaierie Elettriche Pio Faggian, La Spezia, Italy. (Small 
steel castings.) (GENOA.) 


Acciaieria e Ferriera del Caleotto, Societa Anonima, Lecco 
riparto Castello, Italy. (Steel ingots, bars and small 
sections.) (GQENOA.) 


Acciaierie e Ferriere Lombarde Falck; Head Office, Milan. 
(Works at Milan, weldless rolled or drawn steel tubes and 
hollow pillars.) (‘“Unione” Works at Sesto 8. Giovanni, 
steel ingots, sections, bars, forgings and also steel castings.) 
(“Concordia” Works at Sesto 8. Giovanni, Rolling mills 
for steel plates.) (GENOA.) 

Acciaieria e Tubificio di Brescia, Societi: Anonima, Brescia, 
Italy. (Steel ingots, sections and bars, steel castings, 
weldless drawn or water gas welded tubular material.) 
(GENOA.) 

Aciéries de Gennevilliers, Gennevilliers, near Paris. (Small 
steel castings.) (PARIS.) 

Aciéries de Haine St. Pierre et Lesquin, Société Anonyme. 
Works at Haine St. Pierre, Belgium. (Steel castings.) 
(AntWerP.) Works at Lesquin-lez-Lille (Nord), France. 
(Steel castings.) (DUNKIRK.) 

Aciéries de Maromme (KE. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) (RovuEN.) 

Aciéries de Nantes—La Madeleine, Nantes, France. (Steel 
castings.) (NANTES.) 


Aciéries de Paris et d’Outreau, (Société Anonyme), Usine 
d’Outreau (Pas de Calais), France. (Steel castings.) 
(BouLoGne.) 

Acieéries et Ateliers de Grosse Forge, Maurice Dembiermont 
& Cie., Hautmont (Nord), France. (Steel forgings.) 
(ANTWERP.) 


Aciéries Réunies de Burbach-Eich-Dudelange (Arbed.) 
Works at Dommeldange, Luxembourg. (Steel ingots, 
Jorgings and castings.) (Metz.) Works at Esch-sur- 
Allzette, Luxembourg. (Steel ingots, blooms, billets, bars 
and angle bars.) (Merz.) 

Aktiebolag Svenska Jarnvagsverkstaderna, 
Sweden. (Steel castings.) (SrocKHOLM.) 
Aktiebolaget Abjérn Anderson, Svedala, near Malmé, 

Sweden. (Steel castings.) (MALmo.) 


Aktiebolaget Bofors, Bofors, Sweden. (Melting Furnaces 
and Foundry at Bofors.) (GorHENBuRG.) 


Aktiebolaget Dalsbruk, Dalsbruk, Finland. (Steel ingots, 
Sorgings, castings, bars and angles.) (ABo.) 
Aktiebolaget Motala Verkstad, Motala Verkstad, Sweden. 


(Melting Furnaces, Rolling Mills and Forge; also steel 
castings.) (GOTHENBURG.) 


Linkoping, 
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Aktiengesellschaft der Dillinger Huttenwerke, Dillingen- 
Saar. (DILLINGEN-SAAR.) 

Alan Wood Steel Company, Conshohocken and Ivy Rock, Pa., 
U.S.A. (Blooms, billets and thin plates.) (PHILADELPHIA.) 


Algoma Steel Corporation, Lim., Sault St. Marie, Ontario, 
Canada. (Steel billets, bars and angles.) (ToRONTO.) 
Allegheny Ludlum Steel Corp., Brackenridge, Pa., U.S.A. 

(Also steel castings.) (PIrrsBuRGH.) 

Amagasaki Steel Works, Lim., Nakahama, Osyo-mura, 
Muko-gun, near Amagasaki, Hiogo-ken, Japan. (Sections 
and bars.) (KKoBR.) 

American Rolling Mill Co., Middletown, 0., U.S.A. 
(Steel castings and forgings.) (CLEVELAND, O.) 

American Steel Foundries, Newark, N.J., U.S.A. (Steel 
Castings.) (New York.) 

Ansaldo Societi Anomima, Stabilimento Fossati, Genoa- 
Sestri, Italy. (Steel forgings.) (GENOA.) 

Asahi Steel Works, Araimachi, Kurume City, Japan. (Small 
sleel castings.) (SHIMONOSEKI.) 

Atlantic Steel Castings Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Hiitte Ruhrort-Meiderich, Duisburg- 
Meiderich, Germany. (Bars and sections only.) (Ditsse.- 
DORF.) 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Niederrheinische Hiitte, Duisburg, 
Germany. (DissELpoRF.) 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Thyssen-Hiitte, Duisburg-Hamborn, 
Germany. (Bars and sections only.) (DUSSELDORF.) 

Australian Alloy Steel, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) (SypNey, N.S.W.) 

Australian Iron & Steel, Lim., Port Kembla, N.S.W. (S/eel 
plates, bars and sections.) (SYDNEY, N.S.W.) 

Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections and castings; also high pressure air re- 
ceivers.) (STOCKHOLM.) 

Bergische Stahl-Industrie Kommanditgesellschaft, Rems- 
cheid, Germany. (Steel ingots and castings.) (DUssEL- 
DORF.) 

Bethlehem Steel Co., 

Bethlehem, Pa., U.S.A. (Steel ingots, bars and sections.) 
(PHILADELPHIA.) 

Buffalo, N.Y., U.S.A. (CLEVELAND, O.) 

Cambria Works, Johnstown, Pa., U.S.A. (PrvrsBuRGH.) 


Lebanon, Pa., U.S.A.  (Molling Mills for bars.) 
(PHILADELPHIA. ) 
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Bethlehem Steel Co. (continued.) 

Los Angeles, Cal., U.S.A. 
ANGELES.) 

Seattle, Wash., U.S.A. (Sections and bars.) (SEATTLE.) 

South San Francisco, Cal., U.S.A. (Sleel ingots, small 
sections and bars.) (SAN Francisco.) 

Sparrow’s Point, Md., U.S.A. (Baurmrore.) 

Steelton, Pa., U.S.A. (Steel forgings.) (PHILADEL- 
PHIA.) 

Bjérneborgs Jernverks Aktiebolag, Vermlands Bjérneborg, 
Sweden. (Welling Furnaces and Forge.) (GOTHENBURG.) 

Blohm & Voss, Hamburg, Germany. (Sleel castings.) 
(HamBure.) 

Bochumer Verein fiir Gussstahlfabrikation Atkiengeselschaft, 
Bochum, Werk Bochum, Germany. (Forgings, steel 
castings, rolled bars and weldless tubes.) (DOSSELDORF.) 

Boxholms Aktiebolag, Boxholm, Sweden. (Steel rivet bars.) 
(STocKHOLM. ) 

Bradford, Kendall, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) (Sypney, N.S.W.) 

Broken Hill Proprietary Co., Lim., Iron and Steel Works, 
Newcastle, N.S.W. (Steel plates, bars, sections and 
castings.) (Newcastuy, N.S.W.) 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. (Steel 
castings.) (STOCKHOLM.) 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktieselskabet, 
Copenhagen. (Steel ingots, forgings and castings.) 
(COPENHAGEN. ) 

Canada Foundries & Forgings, Lim., Welland, Ontario. 
(Steel forgings.) (TORONTO.) 

Canadian Car & Foundry, Steel Foundry Division, Longue 
Pointe, Montreal. (Steel castings.) (MoNnTREAL.) 

Canadian Tube & Steel Products, Lim., 5765, Hamilton 
Street, Montreal, P.Q. (Steel angles, bars and rivets.) 
(MonTREAL.) 

Cantieri del Tirreno, Societa Anonima, Stabilimento alle 
Grazie, Genoa. (Small steel forgings). (GENOA.) 

Carnegie-IIlinois Steel Corporation, Chicago, Ill., U.S.A. 
(Cuicaco, Inn.) 

Carnegie-Illinois Steel Corporation, Pittsburgh, Pa., U.S.A. 
(PITTSBURGH.) 

Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) (PHILADELPHIA.) 

Ceskomoravska - Kolben- Danek, Lim., Prague - Vysocany. 
(Steel castings.) (PRAGUE.) 

Christiania Spikerverk, Oslo. (Steel ingots and bars; also 
rivet bars.) (OSLO.) 

Cockatoo Docks & Engineering Co., Lim., Cockatoo, Sydney, 
N.S.W. (Steel castings.) (SypNey, N.S.W.) 

Columbia Steel Company, Pittsburgh, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 

Commonwealth Steel Co., Lim., Waratah, Newcastle, N.S.W. 
(Steel castings and forgings.) (Newcastir, N.S.W.) 

Compagnie de Fives Lille, Société Anonyme, Fives Lille 
(Nord), France. (Steel ingots, castings and forgings.) 
(DUNKIRK.) 


(Round bars.) (Los 


Compagnie des Forges de Chatillon, Commentry et Neuves- 
Maisons, Isbergues (Pas de Calais), France. (Steel blooms, 
bars and sections.) (DUNKIRK.) 

Compagnie des Forges et Aciéries de la Marine et d’Homé- 
oourt, Homécourt (Meurthe & Moselle), France. (Mrv?z.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, St. Chamond (Loire), France. (Sr. 
ETIENNE. ) 

Compagnie Générale des Aciers, Société Anonyme, Thy-le- 
Chateau, Belgium. (Steel castings.) (ANTWERP.) 

Companhia Uniao Fabril, Lisbon, Portugal. (Steel castings.) 
LIsBon. 


Compafia Anonima Buasconia, Bilbao, Spain. (B1LBao.) 


Compania Fabrica de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) (BiLBAO.) 


Compafiia Siderurgica del Mediterraneo, Sagunto, Spain. 
(Steel ingots, bars and sections.) (VALENCTA.) 

Cumming (J. W.) Manufacturing Co., Lim., New Glasgow, 
Nova Scotia. (Small séeel castings.) (Haurrax, N.S.) 
Degerfers  Jiirnverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) (GoTHENBURG.) 
Deutsche Babcock & Wilcox Dampfkessel-Werke Actien- 
Gesellschaft, Oberhausen, Germany. (Slee castings.) 

(DisseLporr.) 

Deutsche Edelstahlwerke A.G., Krefeld. 
KrefelderStahlwerk, Krefeld. (Steel ingots and forgings.) 
Bergische Stahlindustrie, Remscheid. (Steel forgings.) 

(DisseLporr.) 

Deutsche LHisenwerke Aktiengesellschaft, Miitheim-Ruhr, 
Werk Friedrich Wilhelms - Hiitte, Miilheim - Ruhr, 
Germany. (Steel castings.) (DiissELDORF.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, Werk 
Dinslaken, Niederrhein, Germany. (Weldless tubes, hollow 
pillars and masts.) (Diti3sBLDORF.) 

Deutsche Rohrenwerke Aktiengesellschaft, Diisseldorf, Werk 
Diisseldorf, Germany. (DissELporr.) 

Deutsche Rohrenwerke Aktiengesellschaft, Diisseldorf, Werk 
Miilheim-Ruhr, Germany. (Steel plates, seamless and 
lapwelded tubes.) (DUSSELDORF.) 

Deutsche Schiff und Maschinenbau Aktiengesellschaft, 
Werk Act. Ges. “Weser,” Bremen, Germany. (Small 
steel castings.) (BREMEN.) 

Deutsche Werke A. G., Kiel, Germany. 
(HAmMBuRG.) 

Dodge Steel Company, Tacony, Philadelphia, Pa., U.S.A. 
(Small steel castings.) (PHILADELPHTA.) 

Dominion Foundries & Steel Lim., Hamilton, Ontario. 
(Steel ingots, plates and castings.) (TORONTO.) 

Dominion Steel & Coal Corporation Lim., Sydney, 
Nova Scotia. (Steel ingots, billets, plates and sections.) 
(Harrrax, N.S.) 

Dortmund-Hoerder Hiittenverein Aktiengesellschaft, Dort- 
mund, Werk Dortmunder Union, Dortmund, Germany. 
(DorTMUND.) 

Dortmund-Hoerder Hiittenverein Aktiengesellschaft, Dort- 
mund, Werk MHoerder Verein. Dortmund - Hoerde, 
Germany. (Also steel castings.) (DORTMUND.) 


(Steel castings.) 


STEEL MANUFACTURERS 


254 LLOYD’S REGISTER OF SHIPPING. 


Drammens Jernstoberi A/S., Drammen, Norway. (Small 
steel castings.) (OSLO.) 
Kisen-und Hiittenwerke Aktiengesellschaft, Bochum, 


Germany. (Steel forgings and castings.) (DUSSELDORF.) 

Erie Forge Co., Erie, Pa., U.S.A. (Steel ingots, forgings 
and castings.) (CLEVELAND, O.) 

Etablissements J. J. Carnaud & Forges de Basse-Indre 
Basse-Indre, Loire-Inférieure. (Also s/eel castings.) 
(NANTES.) 

Fabbrica Italiana Tubi, Societa Anonima, Sestri Levante, 
Italy. (Steel ingots, billets and weldless rolled and drawn 
steel tubes.) (GENOA.) 

Fagersta Bruks Aktiebolag, Fagersta, Sweden (Brukskon- 
cernen.) 

Works at Fagersta. (Steel blooms and billets.) 
Works at Forsbacka. (Stee! blooms, billets, tubes and 
forged and rolled bars.) (StOCKHOLM.) 

Falk Corporation, Milwaukee, Wis., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

Fink] (A.) & Sons Company, Chicago, Ill., U.S.A. (Steel 
forgings.) (Cutcaco, IL.) 

Fonderia Milanese di Acciaio Vanzetti, Milan. (S/eel 
castinys and forgings.) (GuNOA.) 

Fonderies & Aciéries de Provence, Marseilles. (Small steel 
castings.) (MARSEILLES.) 

Fonderies, Forges et Aciéries de St. Etienne, St. Etienne 
France. (St. ETIENNE.) 

Forges de la Loire et du Midi (Messrs. Marrel Freres), Rive 
de Gier, France. (St. Errenne.) 

Forges & Aciéries du Nord et de Est (France), Usines 
Metallurgiques de la Basse Loire, Trignac, near St. Nazaire. 
(NANTES.) 

Fratelli Bruzzo-Ferriera di Bolzaneto, Genova-Bolzaneto, 
Italy. (Steel plates upto 25 mm. thickness ; also sections 
and bars.) (GENOA.) 

Fratelli Ferreri di Ferreri Nicola, Turin, Italy. (Simall steel 
forgings.) (GENOA.) 

Fundiciones Escorsa S.A., Pi y Margall, 2- Hospitalet de 
Llobregat, Barcelona, Spain. (Séeel castings.) (Bar- 
CELONA.) 

Ganz & Co., Akt. Ges., Budapest. 
forgings.) (VIENNA.) 

Gebr. Bohler & Co., A.G., Stahlwerk Diisseldorf, Diisseldorf- 
Oberkassel, Germany. (Jngots for steel forgings.) 
(DiissELDORF.) 

Gebr. Bohler & Co., A.G., Vienna. (Works at Kapfenberg, 
Styria, Germany). (Steel castings.) (VIENNA.) 

Geisweider Eisenwerke Act. Ges., Geisweid (Kreis Siegen), 
Germany. (Rolling Mills.) (DtssELpoRF.) 

General Metals Corporation (Best Plant Division), Oakland, 
Cal., U.S.A. (Steel castings.) (San FRANCISCO.) 

General Stecl Castings Corporation, Eddystone, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Giovanni Villa—Officine Meccaniche per la Forgiatura e 
Stampatura del Ferro ed Acciaio, Milan, Italy. (Séeel 
Sorgings.) (GENOA.) 


(Steel castings and 
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Giuseppe & Fratello Redaelli, Societa Anonima. Head 
Office, Milan ; Works at Rogoredo, Italy. (Steel rivet bars, 
and manufactured rivets.) (GENOA.) 

Gomei Kaisha Miki Cast Steel Works, Lim., Osaka, Japan 
(Small steel castings.) (Konn.) 


Gruson (Otto) & Co., Eisen und Stahlwerk, Magdeburg- 
Buckau, Germany. (Steel castings.) (STETTIN.) 

Gussstahlwerk Wittmann Aktiengesellschaft, Haspe, near 
Hagen, Westphalia, Germany. (Sfeel castings.) (DorTMUND.) 

Gussstahlwerk Wolgast Nickelt & Co., Wolgast, Germany. 
(Small steel castings.) (STETTIN.) 

Gutehoffnungshiitte Oberhausen Aktiengesellschaft, A bteilung 
Iiisseldorf, Diisseldorf-Grafenberg, Germany.  (Sfeel 
castings.) (DUSSELDORF.) 

Gutehofnungshiitte Oberhausen Aktiengesellschaft, Ober 
hausen, Rheinland, Germany. (I)UsSELDORF.) 

Hahn (Albert), Rurownia, Nowy Bohumin, Poland. (Seed 
ingots, bars and sections.) (KATOWICE.) 

Hahnsche Werke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Broad flats and ingots.) (DOSSELDORF.) 
Hakodate Dock Co., Lim., Hakodate, Japan. (Small steel 

forgings and castings.) (HAKODATE.) 

Helsingors Jernskibs-og Maskinbyggeri, Aktieselskabet, 
Elsinore, Denmark. (Small steel castings.) (COPENHAGEN.) 

Hoesch-Kéln Neuessen Aktiengesellschaft fiir Bergbau und 
Hiittenbetrieb, Dortmund, Germany. (Rolling Mills.) 
(DorTMUND.) 

Hong Kong & Whampoa Dock Co., Lim., Kowloon Docks 
Hong Kong. (Steel castings.) (Hone Kone.) 

Huta Pokoj Sp. A., Katowice. ; 

Works “ Baildonhutte ” at Katowice, G/S. 

Works Huta Pokoj” at Nowy ne Gis (KATOWICE.) 

Hiittenwerke Siegerland Aktiengesellschaft Siegen, Werk 
Charlottenhiitte, Niederschelden (Sieg), Germany. (Steel 
plates and ingots.) (DUSSELDORF.) 

Ignaz Storek, Briinn, Czecho-Slovakia. 
(VIENNA.) 

“Tlva” Alti Forni e Acciaierie d’Italia; Head Office, Genoa. 

(GENOA.) 

Stabilimento di Genova-Sestri. 
sections, bars and plates.) 

Stabilimento di Genova-Bolzaneto. (Sections and bars.) 

Stabilimento di Genova-Voltri. (Small sections, bars 
and rivets.) 

Stabilimento di Savona. (Sections, bars and plates.) 

Stabilimento di Lovere. (Sections, bars, castings and 
forgings.) 

Stabilimento di Novi Ligure. (Rolling Mills for steel 
plates up to 15 mm. in thickness, also sections and 
bars.) (GBNOA.) 

Stabilimento di Bagnoli, Bagnoli. (Steel ingots, sections 
and bars.) (NAPLES.) 

Stabilimento di Torre Annunziata Centrale, Torre 
Annunziata Centrale. (Steel ingots, sections and bars.) 
(NAPLES.) 

Stabilimento di Marghera. (Steel castings ; also Rolling 
Mills for small steel sections and bars.) (TRIESTR.) 


(Sleel castings.) 


(Rolling mills for 
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“Ilva” Alti Forni e Acciaierie d'Italia (continued). 


Stabilimento di Porto Vecchio Piombino. (Steel ingols, 
blooms, sections and bars.) (LEGHORN.) 
Stabilimento di Ilvania, Trieste. (Steel ingots, billets 
and plates.) (TRIESTE.) 
Jahn, Max., Stahl-und Hisengiesserei, G.m.b.H., Leipzig, 
Germany. (Sfeel castings.) (Srwrrrn.) 
Japan Steel Works, Lim., Hiroshima Works, Hiroshima, 
Japan. (Steel ingots, forgings and castings.) (Kosnr.) 
Japan Steel Works, Lim. (The), Muroran, Japan. (Steel 
ingots, forgings and castings.) (HaKkopatn.) 

Jones & Laughlin Steel Corporation, Pittsburgh, Pa., U.S.A. 
(PITTSBURGH.) 

Kaneko Steel Foundry, Minato-ku, Osaka, Japan. (Steel 
castings.) (IXOBE.) 

Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. (KOoBE.) 
Kawasaki Dockyard Co., Lim., Steelworks, Hayashida-ku, 
Kobe, Japan. (Steel castings and forgings.) (Kosn.) 
Kléckner-Werke A. G., Abteilung Georgs-Marien-Werke, 
Osnabriick, Germany. (Steel ingols, sections, forgings and 
castings.) (DUSSELDORF. ) 

Kléckner - Werke A. G., Abteilung Hasper Tisen - und 
Stahlwerk, Haspe, Westphalia, Germany. (Steel ingots, 
plates, bars and sections.) (DoRTMUND.) 


Kléckner-Werke A. G., Abteilung Mannstaedtwerke, Trois- 
dorf, near Cologne, Germany. (Rolling Mills for sections.) 
(DissELDorFP.) 

Kobe Steel Works, Lim., Kobe, Japan.  (Sveel caslings, 
forgings, and plain and angle bars of smail section.) 
(Kose. ) 

Kockums Jernverk, Kallinge, Sweden. (Steel castings.) 
(Ma.Mo.) 

Kohlswa Jernverks Aktiebolag. (Jlel/ing Furnaces, Foundry 
and Forge at Kolsva, Sweden.) (SrockHoLM.) 

Kokura Seiko Kabushiki Kaisha, Konomimachi, Kokura, 
Japan. (Jngols.) (SHIMONOSEKI.) 

KG6niglich Ungarische Staatliche Hisen-, Stahl- und 
Maschinenfabriken, Budapest. (Works at Didseyor, 
Hungary.) (Steel castings, forgings, plates and sections.) 
(VIENNA.) 

Kurimoto Iron Works, Lim., 77, Shinsumiya-cho, Taisho-ku, 
Osaka. (Steel castings.) (IXoBr.) 

Kranjska Industrjska Druzba, Jesenice-Fuzine, Yugoslavia. 
(TRIESTE.) 

Krautheim (G.) Aktiengesellschaft, Chemnitz-Borna, Ger- 
many. (Steel castings.) (STETTIN.) 

Krupp, Fried., Act. Ges., Essen, Germany. (Steel plates, 
forgings and castings.) (DUSSELDORF.) 

Krupp, Fried., Act. Ges., Grusonwerk, Magdeburg-Buckau, 
Germany. (Sieel castings.) (STETTrN). 

Krupp, Fried., Act. Ges., Friedrich Alfred Hiitte, Rhein- 
hausen—Friemersheim, Germany. (Bars and_ sections 
only.) (D&ssELDORF.) 


La Maquinista Terrestre y Maritima, S.A., Barcelona. 
(Steel castings.) (BARCELONA.) 

Lebanon Steel Foundry, Lebanon, Pa., U.S.A. (Small steel 
castings.) _(PHILADELPHTA.) 

Limited Co., formerly the Skoda-Works, Pilsen. (Steel 
castings and forgings.) (PRAQUE.) 

Branch Works at Hradek, near Rokycany. (Rolling 
Mills for bars and sections.) (PRAGURE.) 

Lukens Steel Company, Coatesville, Pa., U.S.A.  (PHILA- 
I ELPHIA.) 

Machine Fabriek Yzer-Staal & Metaal Gicterij (v/h Bakker 
& Co.), Ridderkerk. (Steel castings.) (ROTTERDAM.) 
Mannesmannréhrenwerke, Abteilung Grillo Funke, Gelsen- 

kirchen Schalke, Westphalia, Germany. (DtsseLporr.) 

Mannesinannréhren-Werke, Abteilung Heinrich Bierwes- 
Hiitte, Duisburg-Huckingen, Germany. (Stee Works and 
Rolling Mills for plates, bars and sections.) (DORYTMUND.) 

Mannesinannréhrenwerke Aktiengesellschaft, Schénbrunn- 
Vitkovice, Czecho-Slovakia.  (Weldless steel tubes.) 
(VIENNA.) 

Mannesmannrobrenwerke, Diisseldorf and Remscheid, 
Germany. (IWeldless rolled or drawn steel hollow pillars 
and davils.) (DUSSELDORF.) ; 

Mannesmannréhrenwerke, Komotau, Czecho-Slovakia. 
(Weldless steel tubes.) (Praqun.) 

Maschinenfabrik Augsburg-Niirnberg A.G., Augsburg, Ger- 
many. (Steel forgings.) (AUGSBURG.) 

Matsuo Chuko Kabushiki Kaisha, Osaka, Japan. (Steel 
castings.) (KKOBE.) 

Meier & Weichelt, Leipzig, Germany.  (Sleel castings.) 
(STETTIN.) 

Mesta Machine Co., West Homestead, Pa., U.S.A. (Steel 
ingols, castings and forgings.) (PITTSBURGH.) 

Metallurgica Vittorio Cobianchi 8.A.; Head Office, Milan. 
Works at Omegna (Novara), Italy. (S/eel ingots and steel 
castings.) (GENOA.) 

Midvale Company (The), Nicetown, Philadelphia, Pa., U.S.A. 
(Steel forgings.) (PHILADELPHTA.) 

Mitsubishi Jukogyo Kabushiki Kaisha, Tokyo. 

Kobe Works. (Steel castings.) (Kosr.) 

Nagasaki Works. (Sveel ingots, blooms, forgings, castings 
and plates.) (SHIMONOSEKI.) 

Yokohama Dock Works. (Steel ingots, blooms, small 
forgings and castings.) (YOKOHAMA.) 

Mitteldeutsche Stahl-und Walzwerke, Friedrich Flick 
Kommanditgesellschaft, Brandenburg (Havel), Germany. 
(Steel plates and ingots.) (STETTIN.) 

Mitteldeutsche Stahl-und Walzwerke Friedrich Flick Kom- 
manditgesellschaft, Hennigsdorf, near Berlin, Germany. 
(Steel castings and forgings.) (SYETTIN.) 

Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammerwerk 
Gréditz, Groditz, Germany. (Steel foryings and castings.) 
(STETTIN.) 

Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammerwerk 
Riesa, Riesa, Germany.  (AS/eel ingots, billets, bars and 
seamless steel tubes) (STETTIN.) 
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Modrzejow-hantke Sosnowiec Zjednoczone Zaklady Gorniczo- 
Hutnicze, 8.A., Sosnowice. Works at Huta Katarzyna. 
(Stee! Ingots.) Works at Huta Milowice. (Rolling Mills 
for blooms and round bars.) Works at Huta Czestochowa. 
(Steel ingots, billets and rivet bars.) (KATOWICE.) 

Muto Denki Seikosho (Muto Electric Steel Works), Osaka, 
Japan. (Steel castings.) (KoBE.) 

N.V. Machinefabriek G. Dikkers & Co., Hengelo, Holland. 
(Small steel castings.) (AMSTERDAM.) 

Nakayama Steel Works, Lim., Osaka, Japan. (Sfeel ingols 
and plates.) (KOBE.) 

National Enameling & Stamping Co., Granite City, IIl., 
U.S.A. (CLEVELAND, 0.) 

National Malleable and Steel Castings Co., Sharon, Pa. (Steel 
ingots and steel castings.) (CLEVELAND.) 

Nederlandsche Staalfabrieken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Steel ingots, blooms, billets 
and castings ; also sleel rivet bars.) (ROTTERDAM.) 

Neunkircher Eisenwerke, A. G., Neunkirchen. (Saar.) 
(Steel bars and sections, also steel rivet bars.) (DILLINGEN- 
SAAR.) 

Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) (NEW- 
port Nrws.) 

Nippon Chuzo Kabushiki Kaisha, 2 chome, Suehiro-cho, 

surumi-ku, Yokohama, Japan. (Steel castings.) (YOKO- 
HAMA.) 

Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. (Steel 
tubes, bars and sections.) (YOKOHAMA.) 

Nippon Seitetsu Kabushiki Kaisha, Kenjiho Seitetsu-Sho, 
Kenjiho, Korea. (Kope.) 

Nippon Seitetsu Kabushiki Kaisha, Osaka Seitetsu-sho, 
Osaka, Japan. (Small steel angles and bars.) (Kope.) 
Nippon Seitetsu Kabushiki Kaisha, Yawata Seitetsu-sho, 

Yawata, Japan. (SHIMONOSEKI.) 

Nippon Soda Kabushiki Kaisha, Seiko-bu (Steel Manu- 
facturing Department), Tokyo, Japan. (Sfeel castings and 
forgings.) (YOKOHAMA.) 

Nippon Steel Foundry, Lim., Osaka, Japan. (Steel cast- 
ings.) (KoBR.) 

Nordische Stahlwerke, Bach & Co., Kommanditgesellschaft, 
Neumiinster, Germany. (Small steel castings.) (HAMBURG.) 

Nova Scotia Steel & Coal Co., Lim. (Rolling Mills at 
New Glasgow, N.S.) (Forgings, sections and bars.) 
(Haurrax, N.S.) 

OJY Lokomo Aktiebolaget, Tampere, Finland. (Steel 
castings.) (ABO.) 

Oesterreichisch-Alpine Montangesellschaft, Vienna. 

Works at Donawitz, Styria. (Plates and sections.) 
Works at Kindberg, Styria. (Rolling Mills for small 
sections.) (VIENNA.) 

Officine Metallurgiche Bergamasche Societa Anonima, 
Bergamo, Italy. (Small steel forgings.) (GENOA.) 

Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. (Rolling 
Mills for bars.) (P1YTSBURGH.) 

Olympic Steel Works, Seattle, Wash., U.S.A. 
ings.) (SEATTLE, WASH.) 


(Steel cast- 
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Osaka Chain and Machinery Works, Lim., Osaka, Japan. 
(Small steel castings.) (KoBe.) 

Osaka Iron Works, Lim., Sakurajima Works, Osaka, Japan. 
(Steel castings and forgings.) (KOBE.) 

Peck Rolling Mills, Lim., Montreal, P.Q., Canada. (Rolling 
Mills for bars and sections.) (MONTREAL.) 

Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Steel castings.) (PHILADELPHTA.) 

Pennsylvania Forge Corporation, Tacony, Philadelphia, Pa., 
U.S.A. (Steel forgings.) (PHILADELPHIA.) 

Phenix Iron Company (The), Phoenixville, Pa. U.S.A. 
(Sections and bars.) (PHILADELPHIA.) 

Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 
(PITTSBURGH. ) 

Podbrezova Banska a Hutna wc. Spol. Zivod, Podbrezova, 
Czecho-Slovakia. (Rolling Mills for plates and sections; 
also seamless steel tubes.) (VIENNA.) 

Poldi Steel Works, Kladno, near Prague. (PRAGUE.) 

Prazska zelezarska spolecnost, Kladno, near Prague. 
(PRAGUE.) 

Press & Walazwerk Akt. Ges., Abteilung Oberbilker 
Stahlwerk, Diisseldorf-Oberbilk, Germany. (Steel ingots 
and forgings.) (DUS8s8ELDORF.) 

Puget Sound Steel Works, Tacoma, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 

Raufoss Ammunisjonsfabrikker, Raufoss, Norway. (Steel 
castin;s.) (OSLO.) 

“Reggiane” Officine Meccaniche Italiane 8.A., (Head Office, 
Milan ; Works at Reggio Emilia). (Small Steel forgings.) 
(GENOA.) 

Republic Steel Corporation, Cleveland, O., U.S.A. 

Alabama City, Ala., U.S.A. (Mopins, Ana.) 

Buffalo Plant, Buffalo, N.Y., U.S.A. (CLEVELAND, O.) 

Central Alloy District, Massillon Plant, Massillon, O., 
U.S.A. (CLEVELAND, O.) 

Chicago Plant, Chicago, LIL, U.S.A. (Curcaco, Itt.) 
(Steel Works at 118th Street, Chicago, and Rolling 
Mills at East Chicago, Ind.) (Steel angles and bars.) 

Gleveland District Cleveland, O., U.S.A. (CLEVE- 
LAND, O.) 

Corrigan McKinney Plant. (Steel ingots, blooms 
and billets.) 
Upson Nut Plant. (Round and square steel bars.) 

Youngstown Plant, Youngstown, O., U.S.A. (PITTS- 
BURGH.) 

Rheinmetall-Borsig Aktiengesellschaft, Werk Diisseldorf, 
Germany. (Sleel ingots and forgings ; and weldless steel 
tubes.) (DUSSELDORF.) 

Rheinmetall-Borsig Aktiengesellschaft, Werk Borsig, Berlin- 
Tegel. (Steel ingots, forgings and castings.) (STETTIN.) 

Rimamurany Salgo-Tarjaner Eisenwerke Act. Ges., Budapest. 
(Steel Works in Ozd, Hungary.) (VIENNA.) 

Réchling’sche Eisen-und Stahlwerke, Volklingen-Saar. (Steel 
ingots, billets, bars, forgings and castings.) (DILLINGEN- 
SAAR.) 

Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Sleel 
castinys.) (BOsTON.) 
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Ruhrstahl Aktiengesellschaft, Annener Gussstahlwerk, Wit- 
ten-Annen, near Dortmund, Westphalia, Germany. (Sfeel 
castings.) (DORTMUND.) 

Ruhrstahl Aktiengesellschaft, Gelsenkirchener Gussstahl- 
werk, Gelsenkirchen, Germany. (Sleel castings.) 
(DorTMUND.) 

Ruhrstahl Aktiengesellschaft, Gussstahlwerk Witten, Wit- 
ten, Germany. (Steel sections, bars and _ forgings.) 
(DorTMUND.) 

Ruhrstahl Aktiengesellschaft, Henrichshiitte, Hattingen- 
Ruhr,Germany. (Steel ingots, forgings, castings and plates.) 
(DorTMUND.) 

Ruhrstahl Aktiengesellschaft, Stahlwerk Krieger, Diisseldorf, 
Germany. (Steel Ingots for Forgings purposes and Steel 
castings.) (DUSSELDORF.) 

Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Steel castings.) (MELBOURNE.) 

Saarliindisches Stahlwerk, Dingler-Karcher & Cie. G.m.b.H. 
Saarbriicken 3. (Steel castings.) (DILLINGEN-SAAR.) 

Sandvikens Jernverks Aktiebolag, Sandviken,Sweden. (Steel 
ingots, forgings and steel tubes.) (STOCKHOLM.) 

Schiffer & Budenberg G.m.b.H., Magdeburg-Buckan, 
Germany. (Small steel castings.) (Srervin.) 

Schichau, F., Elbing, East Prussia, Germany. (Steel 
ingots, forgings and castings.) (GDYNIA.) 

Schneider & Co., Creusot. (Sr. Errenne.) 

Schoeller-Bleckmann Stahlwerke A.G., Vienna. (Works at 
Hoenigsberg, Styria (Steel bars.) Works at Ternitz, 
Nieder-Oesterreich. (Steel bars and castings; also seamless 
steel tubes.) (VIENNA.) 

Skoda Works (see Limited Co.). 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Steel sections and castings.) (SvocKHOLM.) 

Sociedad Altos Hornos de Vizcaya, Bilbao. (BrLBao.) 

Sociedad Anonima Aceros de Elorrieta, Bilbao. (Steel 
castings.) (BILBAO.) 

Sociedad Anonima Echevarria, Bilbao. (Small sections and 
bars.) (BrLBAO.) 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) (BruBaAo.) 

Sociedad Anonima Industrias Mecanicas, Barcelona, Spain. 
(Steel castings.) (BARCELONA.) 

Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) (BILBAo.) 

Sociedad Anonima Talleres de Densto, Deusto, Bilbao. 
(Steel castings.) (BrLBao.) 

Sociedad Espafiola de Construccion Naval, Reinosa, near San- 
tander, Spain. (Steel ingots, forgings, castings, plates, 
and sections.) (BILBAO.) 

Sociedad Metalurgica Duro-Felguera, La Felguera, Asturias, 
Spain. (BmLBa0o.) 

Societa Anonima Acciaierie Elettriche di Sesto San Giovanni, 
Sesto San Giovanni, Milan, Italy. (Stee! castings.) 
(GENOA.) 

Societa Anonima Hsercizio Fonderie Liguri e Costruzioni 
Meccaniche, Genoa-Sampierdarena, Italy. (Small steel 
castings.) (GENOA.) 


5 


Societa Anonima FIAT. 

Sezione Ferriere, Piemontesi, Turin. (Steel ingots, 
plates, sections, also seamless and welded tubes.) 

Sezione Industrie Metallurgiche Acciaierie, Turin. 
(Steel castings and forgings.) (GENOA.) 

Societa Anonima Fonderie Officine di Gorizia, Gorizia, Italy. 
(Small steel castings.) (TRIESTE.) 

Societ’ Anonima Nazionale “Cogne” (Head Office, Turin ; 
Works at Aosta). (Steel ingots, forgings, plates, sections 
and bars.) (GQENOA.) 

Societa Anonima Officine Meccaniche Fratelli Mazzetti, Solbi- 
ate Arno, Genoa, Italy. (Small steel forgings.) (GBNOA.) 
Societa Italiana Acciaierie Cornigliano (Head Office and 
Works at Genova-Cornigliano). (Steel ingots, forgings. 

castings, plates and sections.) (GENOA.) 

Societa Italiana Ernesto Breda, Sesto S. Giovanni, Milan, 
Italy. (Steel ingots, sections, forgings, and steel castings.) 
(GENOA.) 

Société Anonyme Ateliers de Construction de la Meuse, 
Sclessin (Liege) Belgium. (Steel forgings.) (ANTWERP.) 

Société Anonyme Baume et Marpent, Marpent (Nord), 
France. (Steel castings.) (ANTWERP.) 


Société Anonyme d’Angleur-Athus. Works at Grivegnée. 
(Steel ingots and plates.) (ANTWERP.) 


Société Anonyme de Commentry-Fourchambault et Decaze- 
ville, Imphy (Nievre). (,S/ee/ angots, bars, sections, castings, 
and forgings.) (St EriENNE.) 

Société Anonyme d’Escaut & Meuse, Anzin (Nord), France. 
(Steel ingots, plates and bars ; also tubes.) (ANTWERP.) 


Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium. (Steel ingots and plates.) (ANTWERP.) 


Société Anonyme de la Fabrique de Fer de Maubeuge, 
Louvroil (Nord), France. (Steel ingots and plates.) 
(ANTWERP.) 

Société Anonyme des Aciéries de la Meuse, Cheratte-lez- 
Liége, Belgium. (Steel castings.) (ANTWERP.) 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) (St. ETIENNE.) 

Société Anonyme des Aciéries ci-devant Georges Fischer, 
Schaffhouse, Switzerland. (Steel castings.) (WINTER- 
THUR.) 

Société Anonyme des Forges de Vireux-Molhain, Vireux- 
Molhain, Ardennes, France. (Plates, bars, and sections.) 
(ANTWERP.) 

Société Anonyme des Forges et Aciéries de Huta-Bankowa, 
Dabrowa-Gornicza, G.S., Poland. (Works at Dabrowa, 
(.8.) (Steel plates, sections, castings and forgings.) 
(KATOWICE.) 

Société Anonyme des Forges et Aciéries du Nord et de L’est, 
France. 

Works at Hautmont. 
(ANTWERP.) 

Works at Louvroil. (Rolling Mills for bars and 
sections.) (ANTWERP.) 

Works at Valenciennes. (Sleel ingots, forgings, blooms, 
bars and sections.) (ANTWERP.) 


(Steel ingots and plates.) 
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Soviété Anonyme des Forges et Laminoirs de Baume, Haine 
St. Pierre, Belgium. (Holling Mills for bars and sections.) 
(ANTWERP.) 


Société Anonyme des Forges, Usines & Fonderies de Haine 
St. Pierre, Haine St. Pierre, Belgium. (Steel castings.) 
(ANTWERP.) 


Société Anonyme des Hauts-Fourneaux de la Chiers, 
Longwy Bas, France. (Rounds for rivets, stays and bolts.) 
(Merz.) ; 


Société Anonyme des Hauts-Fourneaux, Forges & Aciéries de 
Denain et D’Anzin, Denain (Nord), France. (Steel ingots, 
plates, sections and steel castings. (ANTWERP.) 

Société Anonyme des Hauts-Forneaux, Forges et Aciéries de 
Pompey, Usines de Pompey, France. (Steel ingots, plates, 
angles and round bars.) (MxEvz.) 

Société Anonyme des Laminoirs, Hauts-Fourneaux, Forges & 
Fonderies de la Providence, Hautmont (Nord), France. 
(Steel ingots, plates and sections.) (ANTWERP.) 

Société Anonyme des Usines de Fabrication de Tubes et de 
Forges de Sosnowice, Sosnowice, Poland. (Seamless séeel 
tubes.) (KaTOWICE.) 

Société Anonyme des Usines Gilson, La Croyére (Bois 
dHaine), Belgium. (Steel ingots, blooms, sections and 
rivet bars.) (ANTWERP.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near Liége, 
Belgium. (ANTWERP.) 

Société Anonyme John Cockerill, Seraing, 
(ANTWERP.) 

Société Anonyme La ia eres et Nicaise & Delcuve, 
St. Michel-lez-Bruges, Belgium. (Steel ingots and 
castings.) (ANTWERP.) 

Société Anonyme Usines & Aciéries Leonard-Giot, Mar- 
chienne-au-Pont, Belgium. (Steel castings.) (ANTWERP.) 


Société des Aciéries de Longwy, Exploitation des Hauts- 
Fourneaux et Aciéries de Thionville, Thionville (Moselle), 
France. (Steel ingots, blooms, billets, bars, angle bars and 
forgings.) (MxErz.) 

Société des Aciéries de Longwy, Mont St. Martin (Meurthe & 
Moselle), France. (MrErz.) 

Société des Usines de Louis de Roll, Gerlafingen, Switzerland. 
(Steel ingots, round bars, and forgings.) (WINTERTHUR.) 

Société Frangaise de Constructions Mécaniques (Anciens 
Etablissements Cail), Denain (Nord), France. (Steel 
ingots, blooms, bars, sheets, castings, and Sorgings.) 
(ANTWERP.) 

Société Lorraine des Aciéries de Rombas, Rombas, France. 
(Steel ingots, blooms, billets, bars and sections.) (METZ.) 
Société Meétallurgique de Normandie, Mondeville (Calvados), 

France. (HAvVRE.) 

Société Métallurgique de Senelle-Maubeuge, at Longwy-Bas 
(Meurthe-et-Moselle), (Steel ingots, blooms, bars, and 
sections.) (Muxtz.) 

South African Iron & Steel Industrial Corporation, Lim., 
“Iscor” Works at Pretoria Transvaal, 8. Africa. (Steel 
ingots, billets, sections and thin plates up to 3" thick.) 
(CAPETOWN.) 


Belgium. 
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Spolka Akcyjna Wielkich Piecow i Zakladow, Ostrowieckich, 
Ostrowiec, Poland. (Steel castings, forgings, sections and 
small plates.) (GDYNTIA.) 

Spolka Gorniczo-Hutnicza Karwina-Trzyniec Spolka Akcyjna. 
Works at Trzyniec, Poland. (Steel ingots, bars and sections.) 
(KaTowIce.) 

Stabilimenti di Dalmine, Societ’ Anonima, Dalmine (Ber- 
gamo). (Weldless rolled or drawn steel tubes, hollow 
pillars and davits, and iron and steel lap-welded tubes.) 
(GENOA.) 

Stahlwerk Mannheim Akt. Ges., Mannheim-Rheinan, 
Germany. (Steel castings and forgings.) (AUGSBURG.) 
Stahlwerk Mark Wengern, Aktiengesellschaft, Wengern- 

Ruhr, Germany. (Steel castings.) (DORTMUND.) 

Standard Steel Works Co., Burnham, Mifflin County, Pa., 
U.S.A. (Sleel castings and forgings.) (PHILADELPHIA.) 

Stavanger Electro-Staalverk A.S., Stavanger, Norway. 
(Steel castings.) (BERGEN.) 

Steel Company of Australia, Brunswick, Melbourne. (Steel 
castings.) (MELBOURNE.) 

Steel Company of Canada, Hamilton, Ontario. (Works at 
Hamilton.) (Toronro.) (Works at Montreal.) (Bars 
and angles.) (MONTREAL.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, Sweden. 
(Steel Works at Domnarfvet.) (Sections of all sizes and 
plates up to 1} ins. thick; steel castings.) (STOCKHOLM.) 

Strémmens Verksted, near Oslo. (Sveel castings.) (OSLO.) 


Sucesora de Aceros Electricos 8.A., Barcelona, Spain. (Steel 
castings.) (BARCELONA.) 

Sulzer Fréres, Société Anonyme, Winterthur, Switzerland. 
(Steel castings.) (WINTERTHUR.) 

Sumitomo Metal Industries, Lim. 

Steel Works, Osaka. (Steel castings and forgings.) 
(Koss.) 
Steel Tube Works, Amagasaki. (Jngots, small bars 
and sections ; also weldless steel tubes.) (KOBR.) 

Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills, also steel castings.) (Srocx- 
HOLM.) . 

Tama Zosen-sho, Tama, Japan. (Sleel Castings.) (KoBE.) 

Tata Iron & Steel Co., Lim., Jamshedpur, India. (Steel 
plates, angles, and channels.) (CALCUTTA.) 

Teikoku Chukosho, Osaka, Japan. (Sfeel castings.) 

Tennessee Coal, Iron & Railroad Co., Birmingham, Ala., 
U.S.A. (Steel Works at Ensley, Ala., and Rolling Mills, 
also forgings, at Bessemer and Fairfield, Ala.) (Mosie.) 

“Terni” Societi per |’Industria e |’Elettricita. (Works 
at Terni.) (Steel ingots, forgings, castings and plates.) 
(NAPLES. ) 

Thompson’s Engineering & Pipe Co., Lim., Williamstown, 
Victoria. (Steel castings.) (MELBOURNE.) 
Tokai Kogyo Kaisha, Lim., Wakamatsu, Japan. 
Mills for plates and angles.) (SHUIMONOSEKI.) 
Tokyo Kozai Kabushiki Kaisha. Tokyo Works (Steel 

ingots, bars and sections). (YOKOHAMA.) 
Tosi (Franco), Legnano, Italy. (Steel forgings and castings.) 
(GENOA.) 


(Rolling 
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Travaux Métalliques de Boom, Société Co-opérative, Boom, 
Belgium. (Steel castings.) (ANTWERP.) 

Tsurumi Seitetsu Zosen Kabushiki Kaisha, Tsurumi, Kojo, 

Japan. (Rolling Mills for plates.) (YOKOHAMA.) 

Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (S/eel ingots, forgings and bars.) Storfors,Sweden. 
( Weldless steel tubes.) (GOTHENBURG.) 

U.C.P.M.I., Union de Consommateurs de Produits Métal- 
lurgiques et Industriels—Forges et Aciéries d’ Hagondange, 
(Moselle.) (Steel blooms, billets, bars,and sections.) (METz.) 

Union des Aciéries, Société Anonyme, Marcinelle, Charleroi, 
Belgium. (Steel castings.) (ANTWERP.) 


Union Steel Corporation of (South Africa), Ld. ‘Usco” 
Works at Vereeniging, ‘Transvaal, South Africa. 
(Steel ingots, billets, small sections, also steel castings.) 
(Care Town.) 


Uraga Dock Co., Lim., Uraga, Japan. 
( YOKOHAMA.) 

Usines & Aciéries Allard, Société Anonyme, Mont-sur- 
Marchienne, near Charleroi, Belgium. (Steel castings.) 
(ANTWERP.) 


Usines & Aciéries Allard, Société Anonyme, Turnhout, 
Belgium. (Small steel castings.) (ANTWERP.) 

Usines Emile Henricot, Court St. Etienne, Belgium. (Steel 
castings.) (ANTWERP.) 

Usines Gustave Boél (Aciéries de la Louviére), La Louviére, 
Belgium. (Steel forgings and castings.) (ANTWERP.) 
Usines Métallurgiques du Hainaut, Couillet, Belgium. 
(Steel forgings, castings, bars and sections.) (ANTWERP.) 
Uzinele de Fier si Domeniile din Resita, Societatea 

Anonima, Timisoara-Bucuresti. (BRATLA.) 


Van Tongelsche Stahlwerke G.m.b.H., Giistrow i. M.. 
Germany. (Steel castings.) (HAMBURG.) 


Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) (Vancouver, B.C.) 


Varde Staalvaerk, Varde, Denmark. 
castings.) (COPENHAGEN.) 


Vereinigte Hiittenwerke Burbach-Hich-Dudelingen A.G. 
(Works at Burbach (Saarbrucken-Burbach). (Jngots, blooms, 
billets and sections.) Works at Hostenbach (Saarbrucken- 
Burbach). (Rolling Mills for plates.) (DILLINGEN-SAar.) 


(Steel castings.) 


(Steel ingots and 
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Vereinigte Oberschlesische Huttenwerke Aktiengesellscbaft, 
Gleiwitz, O/S. Works ‘‘Herminenhiitte” at Laband, O/S. 
(Rolling Mills for small sections and bars.) Works *Julien- 
hiitte” at Bobrek, O/S. (Ingots, blooms and_ billets.) 
Works “Stahl-und Presswerk Gleiwitz” at Gleiwitz. O/S. 
(Steel ingots, blooms and forgings.) Works *‘Stahlrobren- 
werke” at Gleiwitz, O/S., Stadtwald. (Seamless steel tubes.) 
Works “ Zawadzkiwerke” at Andreashutte, O/S. (Rolling 
Mills for sections and bars.) (YVIBNNA.) 


Vitkovice Mines, Steel & Ironworks Corporation, Mor, 
Ostrava, 10 (Witkowitzer Bergbau- & Hisenhiitten- 
Gewerkschaft, Mahr. Ostrau, 10). Works at Vitkovice. 
(VIENNA.) 


Washington Iron Works, Seattle, Wash., U.S.A. 


(Steel 
castings.) (SEATTLE.) 


Weiss Manfred, Stahl-und Metallwerke Aktiengesellschaft, 
Budapest. (Works at Budapest—Czepel.) (Steel ingots 
and seamless steel tubes.) (VIENNA.) 


Wendel, les Petits Fils de Fois de, Usine ‘Fenderie,” 
Hayange, Moselle. (MrrTz.) 


Wheeling Steel Corporation, La Belle Works, Steubenville, 
O., U.S.A. (PITTSBURGH.) 


Worth Steel Co., Claymont, Del., U.S.A. (Steel plates.) 
( PHILADELPHIA.) 


Wspolnota Interesow Gorniczo-Hutniczych Sp. Ake., Katowice. 

Works “Huta Batorego” at Chorzow-Batory. 
(Steel ingots, plates, forgings, steel castings, weldless 
rolled tubes, and hollow pillars.) 

Works “Huta Florian” at Swientochlowice, G/S. 
(Steel ingots, bars, and small sections.) 

Works “Huta Pilsudski” at Chorzow, Poland. (Steel 
ingots, angles, bars and forgings.) 

Works “Huta Laura” at Siemianowice, G/S. (Steel 
plates, angles, bars and weldless steel tubes). 


Works “Huta Zygmunt,” at Lagiewniki, Poland. 
(Steel castings.) (KaTOWICE.) 


Youngstown (The) Sheet & Tube Co., Youngstown, 0O., 
U.S.A. (PirTsBuURGH.) 
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FIRMS IN COUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. 


ARRANGED ACCORDING TO SURVEYING DIstRICTs. 


ABO. 


Aktiebolaget Dalsbruk, Dalsbruk, Finland. (Sleel 
ingots, forgings, castings, bars and angles.) 


O/Y Lokomo Aktiebolaget, Tampere, Finland. (Steel 
castings.) 


AMSTERDAM. 


N.V. Machinefabriek G. Dikkers & Co., Hengelo, 
Holland. (Small steel castings.) 


ANTWERP. 


Works In BeELGium. 


Aciéries de Haine St. Pierre et Lesquin, Société 
Anonyme, Haine St. Pierre. (Steel castings.) 


Compagnie Générale des Aciers, Société Anonyme, 
Thy-le-Chateau. (Steel castings.) 


Société Anonyme Ateliers de Construction de la Meuse, 
Sclessin (Liiege.) (Steel forgings.) 

Société Anonyme d’Angleur-Athus. 
Works at Grivegnée. (Steel ingots and plates.) 


Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi. (Steel ingots and plates.) 


Société Anonyme des Aciéries de la Meuse, Cheratte- 
lez-Liége. (Steel castings.) 


Société Anonyme des Forges et Laminoirs de Baume, 
Haine St. Pierre. (Aolling Mills for bars and 
sections.) 


Société Anonyme des Forges, Usines & Fonderies de 
Haine St. Pierre, Haine St. Pierre. (Steel castings.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near 
Liége. 

Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine.) (Steel ingots, blooms, sections, and rivet 
bars.) 

Société Anonyme John Cockerill, Seraing. 


Société Anonyme La Brugevise et Nicaise & Delcuye, 
St. Michel-lez-Bruges. (Steel ingots and castings.) 


Société Anonyme Usines & Aciéries Leonard-Giot, 
Marchienne-au-Pont. (Steel castings.) 

Travaux Métalliques de Boom, Société Coopérative, 
Boom. (Steel castings.) 
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Union des Aciéries, Société Anonyme, Marcinelle, 
Charleroi. (Steel castings.) 


Usines & Aciéries Allard, Société Anonyme, Mont- 
sur-Marchienne, near Charleroi. (Steel castings.) 


Usines & Aciéries Allard, Société Anonyme, Turnhout. 
(Small steel castings.) 


Usines Emile Henricot, Court St. Etienne. (Steel 
castings.) 


Usines Gustave Boél (Aciéries de la Louviére), La Lou- 
viére. (Steel forgings and castings.) 


Usines Métallurgiques du Hainaut, Couillet. (Steel 
forgings, castings, bars and sections.) 


Works IN FRANCE. 


Aciéries et Ateliers de Grosse Forge, Maurice Dembier- 
mont & Cie., Hautmont (Nord). (Steel forgings.) 


Société Anonyme Baume et Marpent, Marpent (Nord). 
(Steel castings.) 


Société Anonyme d’Escaut & Meuse, Anzin (Nord). 
(Steel ingots, plates and bars ; also tubes.) 


Société Anonyme de la Fabrique de Fer de Man- 
beuge, Louvroil (Nord.) (Steel ingots and plates.) 


Société Anonyme des Forges de Vireux-Molhain, Vireux- 
Molhain, Ardennes. (Plates, bars and sections.) 


Société Anonyme des Forges et Acieries du Nord et de 
PEst. 


Works at Hautmont. (Steel ingots and plates.) 

Works at Louvroil. (Rolling mills for bars and 
sections.) 

Works at Valenciennes. 


(Steel ingots, forgings, 
blooms, bars and sections.) 


Socicté Anonyme des Hauts-Fourneaux, Forges & 
Aciéries de Denain et D’Anzin, Denain (Nord). 
(Steel ingots, plates, sections and steel castings.) 


Société Anonyme des Laminoirs, Hauts-Fourneaux, 
Forges & Fonderies de la Providence, Hautmont 
(Nord). (Steel ingots, plates and sections.) 


Société Frangaise de Constructions Mécaniques (Anciens 
Etablissements Cail), Denain (Nord). (Steel ingots, 
blooms, bars, sheets, castings and forgings.) 
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AUGSBURG. 


Maschinenfabrik Augsburg-Niirnberg A.G., Augsburg, 
Germany. (Steel forgings.) 


Stahlwerk Mannheim Akt. Ges., Mannheim-Rheinau, 
Germany. (Steel castings and forgings.) 


BALTIMORE, MD. 
Bethlehem Steel Co., Sparrow’s Point, Md., U.S.A. 


BARCELONA. 


Fundiciones Escorsa 8.A., Pi y Margall, 2-Hospitalet de 
Llobregat, Barcelona. (S/eel castings.) 


La Maquinista Terrestre y Maritima S.A., Barcelona. 
(Steel castings.) 


Sociedad Anonima Industrias Mecanicas, Barcelona, 
Spain. (Steel castings.) 


Sucesora de Aceros Electricos 8.A., Barcelona, Spain. 
(Steel castings.) 


BERGEN. 


Stavanger Electro-Staalverk A/S, Stavanger, Norway. 
(Steel castings.) 


BILBAO, 


Compafia Anonima Basconia, Bilbao. 

Compafiia Fabrica de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) 

Sociedad Altos Hornos de Vizcaya, Bilbao. 

Sociedad Anonima Aceros de Elorrieta, Bilbao. (Séeel 
castings.) 

Sociedad Anonima Kchevarria, Bilbao. (Small sections 
and bars.) 


Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Aivet bars.) 


Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) 


Sociedad Anonima Talleres de Deusto, Deusto, Bilbao. 
(Steel castings.) 


Sociedad Espafiola de Construccion Naval, Reinosa, 
near Santander, Spain. (Steel ingots, foryings, castings, 
plates, and sections.) 


Sociedad Metalurgica Duro-Felguera, La Felguera, 
Asturias, Spain. 


BOSTON. 


Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Sieel 
castings.) 


BOULOGNE. 


Aciéries de Paris et d’Outreau (Société Anonyme), 
Usine d’Outreau (Pas de Calais), France. (Steel 
castings.) 


BRAILA. 


Uzinele de Fier si omeniile din Resita, Societatea 
Anonima, Timisoara- Bucuresti. 


BREMEN. 


Deutsche Schiff und Maschinenbau Aktiengesellschaft, 
Werk Act. Ges. “‘ Weser,” Bremen, Germany. (Small 
steel castings.) 


CALCUTTA. 


Tata Iron & Steel Co., Lim., Jamshedpur, India. 
(Steel plates, angles and channels.) 


CAPETOWN. 


South African Iron & Steel Industrial Corporation, 
Lim., “Iscor” Works at Pretoria, Transvaal, 8. Africa. 
(Steel ingots, billets, sections and thin plates up to 3 in. 
thick.) 


Union Steel Corporation of (South Africa), Lim., 
“Usco” Works at Vereeniging, Transvaal, S. Africa. 
(Steel ingots, billets, small sections, also steel castings.) 


CHICAGO, ILL. 
Carnegie-[llinois Steel Corporation, Chicago, Ill., U.S.A. 
Fink] (A.) & Sons Company, Chicago, Ill., U.S.A. 
(Steel forgings.) 
Republic Steel Corporation, Cleveland, O., U.S.A. 
Chicago Plant, Chicago, Ill., U.S.A. Steel Works 
at 118th Street, Chicago, and Rolling Mills at 
East Chicago, Ind. (Steel angles and bars.) 


CLEVELAND, O. 

American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) 

Bethlehem Steel Co., Buffalo, N.Y., U.S.A. 

Erie Forge Co., Erie, Pa., U.S.A. (Steel ingots, 
forgings and castings.) 

Falk Corporation, Milwaukee, Wis., U.S.A. (Steel 
castings.) 

National Enameling & Stamping Co., Granite City, 
DUS. As 


National Malleable and Steel Castings Co., Sharon, Pa., 
U.S.A (Steel ingots and steel castings.) 


Republic Steel Corporation, Cleveland, O., U.S.A. 
Buffalo Plant, Buffalo, N.Y., U.S.A. 
Central Alloy District, Massillon Plant, Massillon, 
hy WEB. 
Cleveland District, Cleveland, O., U.S.A. 


Corrigan McKinney Plant. (Steel ingots, 
blooms and billets.) 


Upson Nut Plant. (Roundand square steel bars.) 
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COPENHAGEN. 


Burmeister & Wain’s Maskin-og Skibsbygeeri, Aktie- 
selskabet, Copenhagen. (S/eel ingots, forgings and 
castings.) 


Helsingors Jernskibs-og Maskinbyggeri, Aktieselskabet, 
Elsinore, Denmark. (Small steel castings.) 


Varde Staalvaerk, Varde, Denmark. (Steel ingols and 
castings.) 


DILLINGEN-SAAR (see under ‘‘SAAR”), 


DORTMUND. 


Dortmund-Hoerder Hiittenverein Aktiengesellschaft, 
Dortmund, Werk Dortmunder Union, Dortmund, 
Germany. 


Dortmund-Hoerder Hiittenverein Aktiengesellschaft, 
Dortmund, Werk MHoerder Verein, Dortmund- 
Hoerde, Germany. (Also steel castings.) 


Gussstahlwerk Wittmann Aktiengesellschaft, Haspe, near 
Hagen, Westphalia, Germany. (Steel casings.) 

Hoesch-KéIn Neuessen Aktiengesellschaft fiir Bergbau 
und Hiittenbetrieb, Dortmund, Germany. (Rolling 
Mills.) 

Kléckner-Werke A. G., Abteilung Hasper Eisen-und 
Stahlwerk, Haspe, Westphalia, Germany. (Steel 
ingots, plates, bars and sections.) 

Mannesmannréhrenwerke, Abteilung Grillo Funke, 
Gelsenkirchen-Schalke, Westphalia, Germany. 


Ruhrstah] Aktiengesellschaft, Annener Guss stahlwerk, 
Witten-Annen, near Dortmund, Westphalia, Germany. 
(Steel castings.) 

Ruhrstahl Aktiengesellschaft,Gelsenkirchener Guss stahl- 
werke, Gelsenkirchen, Germany. (Steel castings.) 
Ruhrstahl Aktiengesellschaft Gussstahlwerk Witten, 

Witten, Germany. (Steel sections, bars and forgings.) 

Ruhrstah| Aktiengesellschaft Henrichshiitte, Hattingen- 
Ruhr, Germany. (Steel ingots, forgings, castings and 
plates.) 


Stahlwerk Mark Wengern, Aktiengesellschaft Wengern 
Ruhr, Germany. (Steel castings.) 


‘DUNKIRK. 

Aciéries de Haine St. Pierre & Lesquin, Lesquin-lez- 
Lille (Nord), France. (Steel castings.) 

Compagnie de Fives Lille, Société Anonyme, Fives 
Lille (Nord), France. (Steel ingots, castings and 
forgings.) dee : 

Compagnie des Forges de Chatillon, Commentry et 


Neuves-Maisons, Isbergues (Pas de Calais), France. 
(Steel blooms, bars and sections.) 


DUSSELDORF. 


August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Hiitte Ruhrort-Meiderich, Duisburg- 
Meiderich, Germany. (Bars and sections only.) 
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August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Niederrheinische Hiitte, Duisburg, 
Germany. 

August Thyssen-Hiitte Aktiengesellschaft, Duisburg- 
Hamborn, Werk Thyssen-Hiitte, Duisburg-Hamborn, 
Germany. (Bars and sections only.) 

Bergische Stahl- Industrie Kommanditgesellschaft, 
Remscheid, Germany. (Steel ingots and castings.) 
Bochumer Verein fiir Gussstahlfabrikation Aktien- 
gesellschaft, Bochum, Werk Bochum, Germany. 
(Forgings, steel castings, rolled bars and weldless 

lubes.) 


Deutsche Babcock & Wilcox Dampfkessel-Werke Actien- 
Gesellschaft, Oberhausen, Germany. (Steel castings.) 


Deutsche Edelstahlwerke A.G., Krefeld. 

Krefelder Stahlwerk, Krefeld. (Steel ingots and 
forgings.) 

Bergische Stahlindustrie, Remscheid. (Steel 
forgings.) 

Deutsche Eisenwerke Aktiengesellschaft, Miilheim- 
Ruhr, Werk Friedrich Wilhelm-Hiitte, Miilheim- 
Ruhr, Germany. (Stee! castings.) 

Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, 


Werk Dinslaken, Niederrhein, Germany. (Weldless 
tubes, hollow pillars and masts.) 


Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, 
Werk Diisseldorf, Germany. 


Deutsche Réhrenwerke Aktiengesellschaft, Diisseldorf, 
Werk Miilheim-Ruhr, Germany. (Steel plates, seamless 
and lap-welded tubes.) 


Eisen-und Hiittenwerke Aktiengesellschaft, Bochum, 
Germany. (Steel forgings and castings.) 

Gebr. Bohler & Co., A.G., Stahl werk Diisseldorf, Diissel- 
dorf-Oberkassel, Germany. (Jngots for steel forgings.) 


Geisweider Hisenwerke Act. Ges., Geisweid (Kreis 
Siegen), Germany. (Rolling Mills.) 
Gutehoffnungshiitte Oberhausen Aktiengesellschaft, 


Abteilung Diisseldorf, _ Diisseldorf - Grafenberg, 
Germany. (Steel castings.) 


Gutehoffnungshiitte Oberhausen Aktiengesellschaft 
Oberhausen, Rheinland, Germany. 


Hahnsche W erke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Broad flats and ingots.) 


Hiittenwerke Siegerland Aktiengesellschaft, Siegen, 
Werk Charlottenhiitte, Niederschelden (Sieg), 
Germany. (Steel plates and ingots.) 


Klockner-Werke A. G., Abteilung Georgs-Marien- 
Werke, Osnabriick, Germany. (Steel ingots, sections, 
forgings and castings.) 

Kléckner-Werke A.G., Abteilung Mannstaedtwerke, 
Troisdorf, near Cologne, Germany. (Falling Mills 
for sections.) 
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DUSSELDORF—continued. 


Krupp, Fried., Act. Ges., Essen, Germany. (Steel plates, 
Sorgings and castings.) 


Krupp, Fried. Act. Ges., Friedrich Alfred Hiitte, 
Rheinhausen-Friemersheim, Germany. (Bars and 
sections only.) 


Mannesmannrohren- Werke, Abteilung Heinrich Bierwes- 
Hiitte, Duisburg-Huckingen, Germany. (Steel Works 
and Rolling Mills for plates, bars and sections.) 


Mannesmannrohrenwerke, Diisseldorf and Remscheid, 
Germany. (Weldless rolled or drawn steel hollow 
pillars and davits.) 


Press & Walzwerk Akt. Ges., Abteilung Oberbilker 
Stahlwerk, Diisseldorf-Oberbilk, Germany. (Steel 
ingots and forgings.) 


Rheinmetall-Borsig Aktiengesellschaft, Werk Diissel- 
dorf, Germany. (Steel ingots and forgings; and weld- 
less steel tubes.) 


Ruhrstahl Aktiengesellschaft, Stahlwerk Krieger, 
Diisseldorf, Germany. (Steel ingots for forging 
purposes and steel castings.) 


GDYNIA. 


Schichau, F., Elbing, East Prussia, Germany. (Steel 
ingots, forgings and castings.) 


Spolka Akcyjna Wielkich Piecow i Zakladow, Ostro- 
wiekich, Ostrowiec, Poland. (Steel castings, forgings, 
sections and small plates.) 


GENOA. 


A.S.S.A. Acciaierie di Susa Societai Anonima, Torino, 
Italy; Head Office in Turin. (Works at Susa.) 
(Small steel castings.) 


Acciaieria e Ferriera del Caleoito, Societa Anonima, 
Lecco riparto Castello, Italy. (Steel ingots, bars and 
small sections.) 


Acciaierie Elettriche Pio Faggian, La Spezia, Italy. 
(Small steel castings.) 


Acciaierie e Ferriere Lombarde Falck ; Head Office, 
Milan. (Works at Milan, weldless rolled or drawn 
steel tubes and hollow pillars.) (‘ Unione” Works 
at Sesto S. Giovanni, steel ingots, sections, bars, forgings 
and also steel castings.) (“ Concordia” Works at Sesto 
S. Giovanni, Rolling Mills for steel plates.) 


Acciaieria e Tubificio di Brescia, Societa Anonima, 
Brescia, Italy. (Steel ingots, sections and bars, steel 
castings, weldless drawn or water gas welded tubular 
material.) 


Ansaldo Societa Anonima, Stabilimento Fossati, Genoa- 
Sestri, Italy. (Steel forgings.) 


Cantieri del Tirreno, Societa Anonima Stabilimento alle 
Grazie, Genoa, (Small steel forgings.) 


GENOA—continued. 


Fabbrica Italiana Tubi, Societa Anonima, Setsri 
Levante, Italy. (Steel ingots, billets and weldless 
rolled and drawn steel tubes.) 

Fonderia Milanese di Acciaio Vanzetti, Milan. (Steel 
castings and forgings.) 

Fratelli Bruzzo-Ferriera di Bolzaneto, Genova-Bolzaneto. 
(Steel plates up to 25 mm. thickness, also sections and 
bars.) 

Fratelli Ferreri di Ferreri Nicola, Turin, Italy. (Small 
steel forgings.) 

Giovanni Villa—Officine Meccaniche per la Forgiatura 
e Stampatura del Ferro ed Acciaio, Milan, Italy. 
(Steel forgings.) 

Giuseppe & Fratello Redaelli, Societa Anonima. Head 
Office, Milan. Works at Rogoredo, Italy. (Steel 
rivet bars and manufactured rivets.) 

“Tlva” Alti Forni e Acciaierie d’Italia: Head Office, 
Genoa. 

Stabilimento di Genova-Sestri. (Rolling mills for 
steel plates up to 15 mm. thick). 

Stabilimento di Genova-Bolzaneto, (Sections and 
bars.) 

Stabilimento di Genova-Voltri. (Small sections, 
bars and rivets.) 

Stabilimento di Savona. (Sections, bars and 
plates.) 

Stabilimento di Lovere. (Sections, bars, castings 
and forgings.) 

Stabilimento di Novi Ligure. (Rolling Mills for 
steel plates up to 15 mm. in thickness ; also sections 
and bars.) 

Metallurgica Vittorio Cobianchi S.A.,; Head Office, 
Milan. Works at Omegna (Novara). (Steel ingots 
and steel castings.) 

Officine Metallurgiche Bergamasche, Societé Anonima, 
Bergamo, Italy. (Small steel forgings.) 

“ Reggiane” Officine Meccaniche Italiane S.A.,; Head 
Office, Milan. Works at Reggio Emilia. (Small 
steel forgings.) 

Societs Anonima Acciaierie Elettriche di Sesto San 
Giovanni, Sesto San Giovanni, Milan, Italy. (Steel 
castings.) 

Societ2, Anonima Esercizio Fonderie Ligurie Construzioni 
Meccaniche, Genoa-Sampierdarena, Italy (Small steel 
castings.) 

Societ’ Anonima FIAT ; 

Sezione Ferriere, Piemontesi, Turin. (Steel ingots, 
plates, sections, also seamless and welded 
tubes.) 

Sezione Industrie Metallurgiche Acciaierie, Turin. 
(Steel castings and forgings.) 

Societa Anonima Nazionale ‘“ Cogne” (Head Office, 
Turin; Works at Aosta.) (Steel ingots, forgings, 
plates, sections and bars.) 

Societa Anonima Officine Meccaniche Fratelli Mazzetti, 
Solbiate Arno, Genoa, Italy. (Small steel forgings.) 
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GENOA—continued. 

Societé Italiano Acciaierie Cornigliano (Head Office and 
Works at Genova-Cornigliano.) (Steel ingots, forgings, 
castings, plates and sections.) 

Societa Italiana Ernesto Breda, Sesto S. Giovanni, 
Milan, Italy. (Steel ingots, sections, forgings and 
steel castings.) , 

Stabilimenti di Dalmine, Societi Anonima, Dalmine 
(Bergamo). (Weldless rolled or drawn stecl tubes, 
hollow pillars and davits, and iron and steel lap 
welded tubes.) 


Tosi (Franco), Legnano, Italy. (Steel forgings and 
castings.) 


GOTHENBURG. 

Aktiebolaget Bofors, Bofors, Sweden. (Jelting Furnaces 
and Foundry at Bofors.) 

Aktiebolaget Motala Verkstad, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and 
Forge ; also steel castings.) 

Bjorneborgs Jernverks Aktiebolag, | Vermlands 
Bjérneborg, Sweden. (Jfel/ing Furnaces and Forge.) 


Degerfors Jiirnverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) 


Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (Steel ingots, forgings and bars.) Storfors, 
Sweden. (Weldless steel tubes.) 


HAKODATE. 


Hakodate Dock Co., Lim., Hakodate, Japan. 
steel forgings and castings.) 


The Japan Steel Works, Lim., Muroran, Japan. (Steel 
ingots, forgings and castings.) 


(Small 


HALIFAX, N.S. 


Cumming (J. W.) Manufacturing Co., Lim., New 
Glasgow, Nova Scotia. (Small steel castings.) 


Dominion Steel & Coal Corporation Lim., Sydney, Nova 
Scotia. (Steel ingots, billets, plates and sections.) 


Nova Scotia Steel & Coal Co., Lim. (Rolling Slilis 
at New Glasgow, N.S.) (Forgings, sections and bars.) 


HAMBURG. 
Blohm & Voss, Hamburg, Germany. (Steel castings.) 
Deutsche Werke A.G., Kiel, Germany. (Steel castings.) 


Nordische Stahlwerke, Bach & Co. Kommandit- 
gesellschaft, Neumiinster, Germany. (Small steel 
castings.) 

Van Tongelsche Stahlwerke G.m.b.H., Giistrow i. M., 
Germany. (Steel castings.) 
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HAVRE. 


Soci¢té Métallurgique de Normandie, Mondeville 
(Calvados), France. 


HONG KONG. 


Hong Kong & Whampoa Dock Co., Lim., Kowloon 
Docks, Hong Kong. (Steel castings.) 


KATOWICE. 


Hahn (Albert), Rurownia, Nowy Bogumin, Poland. 
(Steel ingots, bars and sections.) 


Huta Pokoj Sp. A. Katowice. (Works “Baildonhutte” 
at Katowice, G/S.) (Works “ Huta Pokoj” at Nowy 
Bytom, G/S.) 

Modrzejow-Hantke Sosnowiec Zjednoczone Zaklady 
Gorniezo-Hutnicze, S.A., Sosnowice. Works at Huta 
Katarzyna. (Steel ingots.) Works at Huta Milowice. 
(Rolling Mills for blooms and round bars.) Works at 
Huta Czestochowa. (Sleel ingots, billets and rivet 
bars.) 


Société Anonyme des Forges et Acieries de 
Huta-Bankowa, Dabrowa-Gornicza, G/S. Works 
at’ Dabrowa, G/S. (Steel plates, sections, castings 
and forgings.) 

Société Anonyme des Usines de Fabrication de Tubes 
et de Forges de Sosnowice, Sosnowice, Poland. 
(Seamless steel tubes). 

Spolka Gorniczo-Hutnicza Karwina-Trzyniec Spolka 
Akcyjna. Works at Trayniec. (Steel ingots, bars 
and sections.) 


Wspolnota Interesow Gorniczo-Huticzych, Sp. Ake., 
Katowice. Works “Huta Batorego” at Chorzow- 
Batory. (Steel ingots, plates, forgings, sleel castings, 
weldless rolled tubes and hollow pillars.) Works 
“Huta Florian” at Swientochlowice, G/S. (Steel 
ingots, bars and small sections.) Works “ Huta 
Pilsudski” at Chorzow, Poland. (Steel ingots, angles, 
bars and forgings.) Works “Huta Laura” at 
Siemianowice, G/S. (Steel ingots and weldless steel 
tubes.) Works “Huta Zygmunt” at Lagiewniki, 
Poland. (Steel castings.) 


KOBE. 

Amagasaki Steel Works, Lim., Nakahama, Osyo-mura, 
Muko-gun, near Amagasaki, Hiogo-Ken, Japan. 
(Sections and bars.) 

Gomei Kaisha Miki Cast Steel Works, Lim., Osaka, 
Japan. (Small steel castings.) 

Japan Steel Works, Lim., Hiroshima Works, Hiroshima, 
Japan. (Steel ingots, forgings and castings.) 

Kaneko Steel Foundry, Minato-ku, Osaka, Japan. 
(Steel castings.) 
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KOBE—continued. 
Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. 
Kawasaki Dockyard Co., Lim., Steel Works, Hayashida- 
ku, Kobe, Japan. (Steel castings and forgings.) 
Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
forgings, and plain and angle bars of small section.) 
Kurimoto Iron Works, Lim., 77, Shinsumiya-cho, 
Taisho-ku, Osaka. (Steel castings.) 
Matsuo Chuko Kabushiki Kaisha, Osaka, Japan. (Steel 
caslings.) 
Mitsubishi Jukogyo Kabushiki Kaisha, Kobe, Japan. 
(Steel castings.) 
Muto Denki Seikosho (Muto Electric Steel Works), 
Osaka, Japan. (Steel castings.) 
Nakayama Steel Works, Lim., Osaka, Japan. (Steel 
ingots and plates.) 
Nippon Seitetsu Kabushiki Kaisha, Kenjiho Seitesu- 
sho, Kenjiho, Korea. 
Nippon Seitetsu Kabushiki Kaisha, Osaka Seitetsu-sho, 
Japan. (Small steel angles and bars.) 
Nippon Steel Foundry, Lim., Osaka, Japan. (.Sfeel 
castings.) 
Osaka Chain and Machinery Works, Lim., Osaka, 
Japan. (Small steel castings.) 
Osaka Iron Works, Lim., Sakurajima Works, Osaka, 
Japan. (Steel castings and forgings). 
Sumitomo Metal Industries, Lim. 
Steel Works, Osaka. (S/eel castings and forgings.) 
Steel Tube Works, Amagasaki. (Jngots, small bars 
and sections; also weldless steel lubes.) 
Tama Zosen-Sho, Tama, Japan. (Steel castings.) 
Teikoku Chukosho, Osaka, Japan. (S/eel castings.) 


LEGHORN. 


“Tlva” Alti Forni e Acciaierie d’Italia, Stabilimento di 
Porto Vecchio di Piombino. (Steel ingots, blooms, 
sections and bars.) 


LISBON. 


Companhia Uniaio Fabril, Lisbon, Portugal. (Steel 
castings.) 


LOS ANGELES. 


Bethlehem Steel Corporation, Los Angeles, Cal., U.S.A. 
(Round bars.) 


MALMO. 
Aktiebolaget Abjérn Anderson, Svedala, near Malmé, 
Sweden. (Steel castings.) 
Kockums Jernverk, Kallinge, Sweden. (Steel castings.) 


MARSEILLES. 


Fonderies & Aciéries de Provence, Marseilles. (Small 
steel castings.) 


MELBOURNE. 


Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Sfeel castings.) 

Steel Company of Australia, Brunswick, Melbourne. 
(Steel castings.) 

Thompson’s Engineering & Pipe Co., Lim., Williams- 
town, Victoria. (Steel castings.) 


METZ. 
WorKS IN FRANCE. 


Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt (Meurthe et Moselle). 


Société Anonyme des Hauts-Fourneaux de la Chiers, 
Longwy Bas. (Rounds for rivets, stays and bolts.) 


Société Anonyme des Hauts-Forneaux, Forges et Aciéries 
de Pompey, Usine de Pompey, France. (Steel ingots, 
plates, angles and round bars.) 

Société des Aciéries de Longwy, Exploitation des Hauts- 
Fourneaux et Aciéries de Thionville, Thionville 
(Moselle). (S/eel ingots, blooms, billets, bars, angle 
bars and forgings.) 

Société des Aciéries de Longwy, Mont St. Martin 
(Meurthe et Moselle). 

Société Lorraine des Aciéries de Rombas, Rombas. 
(Steel ingots, blooms, billets, bars and sections.) 

Société Meétallurgique de Senelle-Maubeuge, Longwy- 
Bas (Meurthe et Moselle.) (Steel ingots, blooms, bars 
and sections.) 

U.C.P.M.L, Union de Consommateurs de Produits 
Métallurgiques et Industriels—Forges et Aciéries 
d’Hagondange, Moselle. (Steel blooms, billets, bars 
and sections.) 

Wendel, les Petits Fils de Fois. de, Usine ‘‘ Fenderie,” 
Hayange, Moselle. 


Works In LUXEMBOURG. 


Aciéries Réunies de Burbach-Hich-Dudelange (Arbed). 
Works at Dommeldange. (Steel ingots, forgings and 
castings.) Works ai Esch-sur-Allzette. (Steel ingots, 
blooms, billets, bars & angle bars.) 


MOBILE, ALA. 
Republic Steel Corporation, Alabama City, Alabama, 
U.S.A. 


Tennessee Coal, Iron & Railroad Co., Birmingham, 
Ala. U.S.A. (Steel Works at Ensley, Ala., and 
Rolling Mills, also forgings, at Bessemer and Fairfield, 
Ala.) 
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MONTREAL. 
Canadian Car and Foundry, Steel Foundry Division, 
Longue Pointe, Montreal. (Steel castings.) 
Canadian Tube and Steel Products, Lim., 5765, Hamilton 
Street, Montreal, P.Q. (Steel angles, bars and rivets.) 
Peck Rolling Mills, Lim., Montreal, P.Q. (Rolling Mills 
for bars and sections.) 


Steel Company of Canada, Hamilton, Ontario. 
at Montreal. (Bars and angles.) 


Works 


NANTES. 
Aciéries de Nantes la Madeleine, Nantes. (Steel castings.) 
Etablissements J. J. Carnaud & Forges de Basse-Indre, 
Basse-Indre, Loire-Inférieure. (Also steel castings.) 


Forges & Aciéries du Nord et de |’Est (France), Usines 
Métallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. 


NAPLES. 
Ilva Alti Forni e Acciaierie d'Italia. 
Stabilimento di Bagnoli, Bagnoli. 
sections and bars.) 


Stabilimento di Torre Annunziata Centrale, Torre 
Annunziata Centrale. (Steel ingots, sections and 
bars.) 

“Terni” Societi per I’ Industria e l’Elettricita. Works 
at Terni. (Steel ingots, forgings, castings and plates.) 


(Steel ingots, 


NEW YORK. 


American Steel Foundries, Newark, N.J., U.S.A. 
(Steel castings.) 


NEWCASTLE, N.S.W. 


Broken Hill Proprietary Co., Lim., Iron and Steel 
Works, Newcastle, N.S.W. (Steel plates, bars, 
sections and castings.) 


Commonwealth Steel Co., Lim., Waratah, Newcastle, 
N.S.W. (Steel castings and forgings.) 


NEWPORT NEWS, VA. 


Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) 


OSLO. 
Christiania Spikerverk, Oslo. 
also rivet bars.) 
Drammens Jernstoberi A/S., Drammen, Norway. (Small 
steel castings.) 


Raufoss Ammunisjonsfabrikker, 
(Steel castings.) 


Stroémmens Verksted, near Oslo. (Steel castings.) 


(Steel ingots and bars ; 


Raufoss, Norway. 
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PARIS. 


Aciéries de Gennevilliers, Gennevilliers, near Paris. 
(Small steel castings.) 


PHILADELPHIA, PA. 


Alan Wood Steel Company, Conshohocken and Ivy 
Rock, Pa., U.S.A. (Blooms, billets and thin plates.) 


Atlantic Steel Castings Co., Chester, Pa., U.S.A. 
(Steel castings.) 


Bethlehem Steel Co., Bethlehem, Pa., U.S.A. (Steel 
ingots, bars and sections.) 


Lebanon, Pa., U.S.A. (Rolling Mills for bars.) 
Steelton, Pa., U.S.A. (Steel forgings.) 


Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) 


Dodge Steel Company, Tacony, Philadelphia, Pa., U.S.A. 
(Small steel castings.) 


General Steel Castings Corporation, Eddystone, Pa., 
U.S.A. (Steel castings.) 


Lebanon Steel Foundry, Lebanon, Pa., U.S.A. (Small 
sleel castings.) 


Lukens Steel Company, Coatesville, Pa., U.S.A. 


Midvale Company (The), Nicetown, Philadelphia, Pa., 
U.S.A. (Steel forgings.) 


Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Steel castings.) 

Pennsylvania Forge Corporation, Tacony, Philadelphia, 
Pa., U.S.A. (Steel forgings.) 

Pheenix Iron Company (The), Phoenixville, Pa., U.S.A. 
(Sections and bars.) 


Standard Steel Works Co., Burnham, Mifflin County, 
Pa., U.S.A. (Steel castings and forgings.) 


Worth Steel Co., Claymont, Del., U.S.A. (Steel 
plates.) 


PITTSBURGH, PA. 


Allegheny-Ludlum Steel Corp., Brackenridge, Pa., 
U.S.A. (Also steel castings.) 


Bethlehem Steel Co., Cambria Works, Johnstown, Pa., 
U.S.A. 


Carnegie-Illinois Steel Corporation, Pittsburgh, Pa., 
U.S.A. 


Jones & Laughlin Steel Corporation, Pittsburgh, Pa., 
U.S.A. 


Mesta Machine Co., West Homestead, Pa., U.S.A. 
(Steel ingots, castings and forgings.) 
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PITTSBURGH, PA.—continued. 
Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. 
(Rolling Mills for bars.) 
Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 


Republic Steel Corporation, Cleveland, O., U.S.A. ; 
Youngstown Plant, Youngstown, O., U.S.A. 


Wheeling Steel Corporation, La Belle Works, Steuben- 
ville, O., U.S.A. 
Youngstown (The) Sheet & Tube Co., Youngstown, 
U.S.A. 


=? 


PRAGUE. 
Ceskomoravska-Kolben-Danek, Lim., Prague-Vysocany. 
(Steel castings.) 
Limited Co , formerly the Skoda-Works, Pilsen. (Steel 
castings and forgings.) 


Branch Works at Hradek, near 


Rokycany. 
(Rolling mills for bars and sections.) 


Mannesmannroéhrenwerke, Komotau, Czecho-Slovakia. 
(Weldless steel tubes.) 


Poldi Steel Works, Kladno, near Prague. 
Prazska zelezarska spolecnost, Kladno, near Prague. 


ROTTERDAM, 


Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bak- 
ker & Co.), Ridderkerk. (Steel castings.) 


Nederlandsche Staalfabrieken (v/h J. M. Muinch Keizer), 
Utrecht, Holland. (Steel ingots, blooms, billets and 
castings ; also steel rivet bars.) 


ROUEN, 


Aciéries de Maromme (H. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) 


SAAR. (Inspection duties carried out by the Society's 
Surveyor at Dillingen.) 
Aktiengesellschaft der Dillinger Huttenwerke, Dillingen- 
Saar. 


Neunkircher Eisenwerke A.G., Neunkirchen (Saar.) 
(Steel bars and sections ; also steel rivet bars.) 


Réchling’sche Eisen-und Stahlwerke, Volklingen-Saar. 
(Steel ingots, billets, bars, forgings and castings.) 


Saarlandisches Stahlwerk, Dingler-Karcher & Cie., 
G.m.b.H., Saarbrucken 3. (Sfeel castings.) 


Vereinigte Huttenwerke Burbach-Eich-Dudelingen A.G. 
Works at Burbach (Saarbrucken-Burbach.) (Jngots, 
blooms, billets and sections.) Works at Hostenbach 
(Saarbrucken-Burbach.) (Rolling mills for plates.) 


Si; se iENNE, 


Compagnie des Forges et Aciéries de la Marine et 
d’Homeécourt, St. Chamond (Loire), France. 


Fonderies, Forges et Aciéries de St. Etienne, St. 
Etienne, France. 


Forges de la Loire et du Midi (Messrs. Marrel Fréres), 
Rive de Gier, France. 


Schneider & Co., Creusot. 


Société Anonyme de Commentry-Fourchambault et 
Decazeville, Imphy (Nievre). (Steel ingots, bars, 
sections, castings and forgings.) 


Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) 


SAN FRANCISCO, CAL. 


Columbia Steel Company, Pittsburgh, Oal., U.S.A. 
(Steel castings.) 


General Metals Corporation (Best Plant Division), 
Oakland, Cal., U.S.A. (Steel castings.) 


Bethlehem Steel Corporation, South San Francisco, Cal., 
U.S.A. (Steel ingots, small sections, and bars.) 


SEATTLE, WASH, 


Olympic Steel Works, Seattle, Wash., U.S.A. (Steel 
castings.) 


Bethlehem Steel Corporation, Seattle, Wash., U.S.A. 
(Sections and bars.) F 


Puget Sound Steel Works, Tacoma, Wash., U.S.A. 
(Steel castings.) 


Washington Iron Works, Seattle, Wash., U.S.A. 
(Steel castings.) 


SHIMONOSEKI. 


Asahi Steel Works, Araimachi, Kurume City, Japan. 
(Small steel castings.) 


Kokura Seiko Kabushiki Kaisha, Konomimachi, Kokura, 
Japan. (Jngots.) 


Mitsubishi Jukogyo Kabushiki Kaisha, Nagasaki, Seiko- 
sho, Japan. (Steel ingots, blooms, forgings, castings 
and plates.) 


Nippon Seitetsu Kabushiki Kaisha, Yawata Seitetsu-sho, 
Yawata, Japan. 


Tokai Kogyo Kaisha, Lim., Wakamatsu, Japan, 
(Rolling Mills for plates and angles.) 


STETTIN. 


Gruson (Otto) & Co., Eisen und Stahlwerk, Magdeburg- 
Buckau, Germany. (Steel castings.) 
Gussstahlwerk Wolgast Nickelt & Co., Wolgast, Germany. 


(Small stee? castings.) 


Jahn, Max., Stahl-und Eisengiesserei, G.m.b.H., Leipzig, 
Germany. (Steel castings.) 
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STETTIN—continued. 


Krautheim (G.), Aktiengesellschaft, Chemnitz-Borna, 
Germany. (Sfeel castings.) 


Krupp, Fried., Act. Ges., Grusonwerk, Magdeburg- 
Buckau, Germany. (Steel castings.) 


Meier & Weichelt, Leipzig, Germany. (Steel castings.) 


Mitteldeutsche Stahl-und Walzwerke, Friedrich Flick 
Kommanditgesellschaft, Brandenburg (Havel), Ger- 
many. (Steel plates and ingots.) 


Mitteldeutsche Stahl-und Walzwerke, Friedrich Flick 
Kommanditgesellschaft, Hennigsborg, near Berlin, 
Germany. (Steel castings and forgings.) 


Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammer- 
werk Groéditz, Gréditz, Germany. (Steel forgings and 
castings.) 


Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammer- 


werk Riesa, Riesa, Germany. (Steel ingots, billets, bars 
and seamless steel tubes.) 


Rheinmetall-Borsig Aktiengesellschaft, Werk Borsig, 
Berlin-Tegel, Germany. (Steel ingots, forgings and 
castings.) 


Schiffer & Budenburg G.m.b.H., Magdeburg-Buckau, 
Germany. (Small steel castings.) 


STOCKHOLM. 


Aktiebolag Svenska Jarnvagsverkstaderna, Linkoping, 
Sweden. (Steel castings.) 


Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
pla‘es, sections and castings; also high pressure air 
receivers.) 


Boxholms Aktiebolag, Boxholm, Sweden. (Steel rivet 
bars.) 


Bultfabriks Aktiebolaget, Hallstahammar, Sweden. 
(Steel castings.) 


Fagersta Bruks Aktiebolag, Fagersta, Sweden (Bruk- 
skoncernen). 
Works at Fagersta. (Steel blooms and billets.) 
Works at Forsbacka. (Steel blooms, billets, tubes 
and forged and rolled bars.) 


Kohlswa Jernverks Aktiebolag. (Melting Furnaces, 
Foundry and Forge at Kolsva, Sweden.) 


Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. 
(Steel ingots, forgings, and steel tubes.) 


Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Steel sections and castings.) 


Stora Kopparbergs Bergslags Aktiebolag, Falun, 
Sweden. (Sveel Works at Domnarfvet.) (Sections of 
all sizes and plates up to 1} ins. thick ; steel castings.) 


Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Yorge and Rolling Mills, also steel castings.) 
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SYDNEY, N.S.W. 

Australian Alloy Steel, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) 

Australian Iron & Steel, Lim., Port Kembla, N.S.W. 
(Steel plates, bars and sections.) 

Bradford, Kendall, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) 

Cockatoo Docks & Engineering Co., Lim., Cockatoo, 
Sydney, N.S.W. (Steel castings.) 


TORONTO, ONTARIO. 
Algoma Steel Corporation, Lim., Sault St. Marie, 
Ontario, Canada. (S/eel billets, bars and angles.) 
Canada Foundries & Forgings, Lim., Welland, Ontario. 
(Steel forgings.) 
Dominion Foundries & Steel, Lim., Hamilton, Ontario. 
(Steel ingots, plates and castings.) 


Steel Company of Canada, Hamilton, Ontario. (Bars 
and angles.) 


RIESE: 


“Tlva,” Alti Forni e Acciaierie d'Italia; Head Office, 
Genoa. 
Stabilimento di Marghera. (Sfeel castings; also 
rolling mills for small steel sections and bars.) 
Stabilimento di Ilvania. (Steel ingots, billets and 
plates.) 
Kranjska Industrjska Druzba, Jesenice-Fuzine, Yugo- 
slavia. 
Societa Anonima Fonderie Officine di Gorizia, Gorizia, 
Italy. (Small steel castings.) 


VALENCIA. 


Compania Siderurgica del Mediterraneo, Sagunto, 
Spain. (Steel ingots, bars and sections.) 


VANCOUVER, B.C. 


Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) 


VIENNA. 
Works 1N CZECHO-SLOVAKIA. 

Ignaz Storek, Brunn. (Steel castings.) 

Mannesmannréhrenwerke Akt. Ges., Schénbrunn- 
Vitkovice. (Weldless steel tubes.) 

“ Podbrezové” Banski a Hutnd uc. Spol. Zaivod, 
Podbrezova. (Rolling Mills for plates and sections ; 
also seamless steel tubes.) 


Vitkovice Mines, Steel and Ironworks Corporation, Mor. 
Ostrava, 10 (Witkowitzer Bergbau- & Eisenhiitten- 
Gewerkschaft, Mahr. Ostrau, 10). Works at 
Vitkovice. 
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VIENNA—continued. 


WorRKS IN GERMANY. 


Gebr. Bohler & Co., A.G. Vienna. 
berg, Styria. (Steel castings.) 


Oesterreichisch-Alpine Montangesellschaft, Vienna. 
Works at Donawitz, Styria. (Plates and sections.) 
Works at Kindberg, Styria. (Rolling Mills for small 
sections.) 


Schoeller-Bleckmann Stahlwerke Akt. Ges., Vienna. 
Works at Hoenigsberg, Styria. (Steel bars.) Works at 
Ternitz, Nieder-Oesterreich. (Steel bars and castings ; 
also seamless steel tubes.) 


Works at Kapfen- 


Vereinigte Oberschlesische Hiittenwerke Aktiengesell- 
schaft, Gleiwitz, O/S. Works “Herminenhiitte” at 
Laband, O/S. (Rolling mills for small sections and 
bars.) Works“ Julienhiitte” at Bobrek, O/S. (Jngots, 
blooms and billets.) Works “Stahl-und Presswerk 
Gleiwitz ” at Gleiwitz, O/S. (Steel ingots, blooms and 
forgings.) Works ‘“Stahlrohrenwerke” at Gleiwitz, 
O|S., Stadtwald (Seamless steel tubes.) Works 
“Zawadzkiwerke” at Andreashiitte, O/S. (Rolling 
Mills for sections and bars.) 


Works in Hunaary. 
Ganz & Co., Akt. Ges., Budapest. (Steel castings and 
forgings.) 
Kéniglich Ungarische Staatliche Eisen-, Stahl- und 
Maschinenfabriken, Budapest. Works at Didsgyér. 
(Steel castings, forgings, plates and sections.) 


Rimamurany-Salgo-Tarjaner Hisenwerke Akt. Ges., 
Budapest. Works at Ozd. 


VIENNA—continued. 


Weiss Manfred, Stahl-und Metallwerke Aktiengesell- 
schaft, Budapest. Works at Budapest—Czepel. 
(Steel ingots and seamless sfeel tubes.) 


WINTERTHUR. 


Socicté Anonyme des Aciéries ci-devant Georges 
Fischer, Schaffhouse, Switzerland. (Steel castings.) 


Société des Usines de Louis de Roll, Gerlafingen, 
Switzerland. (Steel ingots, round bars and forgings.) 


Sulzer Fréres, Société Anonyme, Winterthur, Switzer- 
land. (Steel castings.) 


YOKOHAMA. 


Mitsubishi Jukogyo Kabushiki Kaisha, Yokohama Dock 
Works, Yokohama, Japan. (Steel ingots, blooms, 
small forgings and castings.) 

Nippon Chuzo Kabushiki Kaisha, 2-chome, Suehiro-cho, 
Tsurumi-ku, Yokohama, Japan. (Steel castings.) 


Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan, 
(Steel tubes, bars and sections.) 


Nippon Soda Kabushiki Kaisha, Seiko-Bu (Steel 
Manufacturing Department), Tokio, Japan. (Steel 
castings and forgings.) 

Tokyo Kozai Kabushiki Kaisha, 

Tokyo Works (Steel ingots, bars and sections) ; 

Tsurumi Seitetsu Zosen Kabushiki Kaisha, Tsurumi, 
Kojo, Japan. (Rolling Mills for plates.) 

Uraga Dock Co., Lim., Uraga, Japan. (Steel castings.) 


(Revised, August, 1939.) 
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LIST OF TABLES. 


Table Page Table 
1 Keexs, Srems AND STERNFRAMES... se THEE 23 “Lone” SuperstRucTURES,—Complete Super- 
2 Sipe Framie.—Full Scantling Vessels—Flush structure Vessels se 
Dae es” Feeel Dw dee de Peet. Pena SOE 24 STRINGER ANGLES 
- re 9 “ ”» Qa - ‘ A 
24 Sip—E Framinc.—Full Scantling Single Deck 25 “SHorT” SUPERSTRUCTURES ... oo : 
Vessels—100 Per Cent Superstructure pee) aoe 26 Lowsr Decks 


3 Sipe FraMinc.—Full Scantling Vesscls— 27 BULKHEAD STIFFENERS BRACKETED 


Flush Deck... re en “a ae OEE 28 BuLKHEAD StirFeNERS LUGGED 
34 Sipe Framina.—Full Scantling Vessels—100 29 BULKHEAD STIFFENERS, TUGS ... i ai 
Per Cent Superstructure ...  ... e298 50 ATTACHMENTS FOR STIFFENERS 
4 Sipe Framine.—Complete Superstructure Vessels 308 81 Burkueap Puatine 
PANTING ARRANGEMENTS.—Deep Frames and o2°) SUsRBt BTLERRNRES 
Intercostal Stringers... es at Saesis 33 Horizonran Girrpers in Om Furen Tanks 
6 Dovusie Borroms és o. i .. 320 34 VERTICAL STIFFENERS ON Bounpary BULK- 
HEADS OF Or Fursn BUNKERS AND DEEP 
7 Dovus.e Borrom Bracker FLoors ... eae: Warer Batiast TANKS 
74 Douste Borroms.—Details of Bracket Floors... 323 35 Non-Warerticur BULKHEADS + 
7B STIFFENING OF WATERTIGHT FrLoors IN 36 Harco Wess... ea ree sce oe 
Dovusie Borroms us Rey ies mos LO 37 EQUIVALENT SECTIONS a ise eee 
8 Dovusne Borrom ATTACHMENTS ae so 824 38 Rivetinc.—Diameters and Spacing of Rivets... 
FLoors in Since Borrom VESSELS ... rr BO6 39 Riverine or Exp Laps anp Seams . 
10 Kernsons <n Srnaue Borrom Vrssens sos OOe a poy. —Nomber of Rivets in Seams: of 
Plating ... 
11 Keertsons in Tues Ae se3 ae cee GGT, 41 Ruppers, DIAMETER 
12 Beams Firrep ro Every FRAME... --- 328 42 Ruppers, Cournrnes 
138 Beams Firrep ro ALTERNATE FRAMES soe, Oe 43 Ruppers, Singur PLare 
14 Pritnars CLosety Spacep “e5 ied --- 836 44 Ruppers, Dousiue PLarr 
15 Pucars WipeLy Spacep tes ee 5c BSS 45 QUADRANTS AND TILLERS 
154 Pirtars Wipeny Spacep Sonim in "TWEEN 46 Bored QUADRANTS AND TILLERS... ot 
Lis): ern ee ns a7! | 47 Masvs or Steam VESSELS 
16 Deck GirpERS, ANGLES AND CHANNELS ... 346 48 Srays to Masrs or STEAMERS... 
17 Deck Girpers, BuLB ANGLES... ay w- 348 49 Masts or Satninc VESSELS ” 
18 SneLt Prarina.—Full Scantling Vessels  ... 351 50 Yarps AND TopMasts oF Saiuina VESSELS ... 
19 Set PLatine.—Complete  Superstructure 51 Sranping Riceine or Sarninc Vessers 
Vessels ... ee He ie ae ... 9358 52 ANCHOR CRANES... 
20 Topsipes.—Full Scantling Vessels ... 0... 354 53 Equipment ror Steam VESSELS 
21 Torsipes.—Complete Superstructure Vessels ... 364 54 EQuIpMENT For SAILING VESSELS 
22 “Lone” SupeRsrrucrurEs.—Full Scantling 55 EQUIPMENT FoR TuGs 
Vessels ,,, fis oe tie res as, Ore 56 RENEWAL OF CHAIN CABLES 


di 


The scantlings of sectional materials used in 
the Tables are British Standard Sections. 
Where it is proposed to use sectional materials 
complying with the revised British Standards 
described on pages 479-481 of the Rules, the 
Committee will be prepared to accept scantlings 
for such sections on the basis of equivalent 


strength. 
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TABLE E 


KEELS, STEMS and 


STERNFRAMES. 


FIRST LONGITUDINAL STERNFRAMES 
NUMERAL BAR in ans ea WITH APERTURES. 
he ae STEMS. WITHOUT 
aie See leat eee woree APERTURES 
aa, © paueera¥ ons. Stern Post. Rudder Post. 
Inches. Inches. Inches. Inches. Inches. 
1000 6 x1 53 x1 Se od 5+ x 2} BPX 22 
1500 64 x 14 5$ x 14 53 x 14 5B x «28 5t x 29 
2000 7 xy 6 x 1} 6 x 5} x 3h 5k x 38h 
2500 3000 7 x 13 6} x 13 6} x 13 6 xX 3% 5 x 3h 
3000 3500 ax 1t 64 x 14 6hx2 | 6x 4} 53 x 4} 
} 
3500 4000 7x2 6} x15 6g xo 6h x 44 5} x 44 
| 
4000 4500 74 x 2} 7 x18 7 x2 | 6§ x 5 6 x 5 
4500 5000 73 x 23 Wxii ax2e OC 7 xX 5b} 6} x 5t 
—_ a S Pas 
| 
5000 6000 8h x 23 7h x2 TEX 2h THX 54 | 63 x 5b 
6000 7000 8h x 2h 73 x 2} 8 X9F - fbb ei Bh Thx 54 
7000 8500 9 .x 28 8 x 2} 5 xs 9 x 53 8 x 5f 
8500 10000 10 x 28 sh x 2} gk x 23 95 x 64 8h x 64 
10000 12000 10} x 23 9 x 23 10 x 2% 1 i a bia eae | 
= — - ” had 4 —--— 
12000 14000 11 x 25 9} x 2h 10hx38 | 10kx 7 9 x 7% 
| 
14000 16500 10 x 98 104 x 3} 10k X 8} 9 x 8} 
16500 19000 104 x 23 11 x33 11 x 9 9x 9 
19000 22000 x23 113 x 34 114 x 9 10 x 9 
22000 26000 ll x3} 114 x 33 12 x10 103 x 10 
26000 30000 114 x 3} 12 x 3% 124 X 103 11 xX 103 
34000 12 x 3t 12 x4 12} X 11 Le ee 
38000 ig x8} | 12 x4e 13 x 115 11} X 115 
ee en ee eS 


Luioyp’s REecIsTER oF SHIPPING, Lonpon.—13¢h July, 1922. 
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TABLE 2 


(See Continuation. ) 


SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D SPACING. FRAMING. PEAKS. 
Feet, Feet, Feet, Feet, Feet, 
8 10 12 13 14 
Feet. Inches, Inches, Inches. Inches. Inches, Inches, Inches. 
Frames 
Reversed frames .. 
10 21 
Depth of framing .. 
Angie frames .. ..| 4 X2kX-26 4 X24x-28 4 x2}x-30 4 x2hx-32 4 X38 X-32 
Frames 
Reversed frames ,, 
11 214 
Depth of framing .. 
Angle frames .. ... 4 X2hX-28 4 x2)x-30 4 x2hx-32 4 x2kx-34 4 X38 x-84 4 X38 X-86 
Frames 24 xX 24 x +24 2h x 2h x -26 
Reversed frames .. 2h x 24 x -24 24 x 2 x 26 
12 21} 
Depth of framing .. 24 2} 
Angleframes .. ..| 4 X24 X-30 4 x2}x-34 4kx8 x-82 44 x3 X-34 5 X3 X-30 
Frames 8 x2kx-24 3 x2) x-26 3 x2hx-28 
ia i: Reversed frames ..| 24 x 24 x -24 24 x 24 x -26 24 x 2h x -28 
Depth of framing .. 3 3 3 
Angleframes .. ... 4 X24 X-B4 4tx8 x-32 5 x3 x84 5 X38 X-88 5}x3 X-B4 
Frames 24 x 2 x -26 8 x38 X-28 8 x8 Xx-28 3 x38 x-80 
* is Reversed frames ... 24 X25 X-26 24 x 2 x -28 3 x24 x-28 8 x25 x-80 
Depth of framing .. 24 3 3} 34 
Angle frames .. ..| 45X3 X-38 5x8 X-B4 55x38 x-40 6 X38 x-86 
Frames 3 x2 x-26 3 X83 X-28 3 x3 x-30 8 x8 x-32 
+ a, | Reversed frames ... 24 X 24 x -26 3 x24x-28 3 x2hx-30 8 x2 x-32 
j 
| Depth of framing .. 3 34 34 34 
Angleframes.. .| 5 X3 X-38 55x38 x-40 6 X38 X-86 64x3 x-34 
Frames 34 x 2h x -26 8 x8 x-82 8 X3 x-B4 
Reversed frames ... 25 X 25 X +26 8 x25 x-32 3X3 X-34 
sat} se bx 2h b 
Depth of framing ..| 3} 34 3} 
Angle or bulb 
| angleframes 5X3 X-36 64x38 x-34 5x3 x-32 
| 
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SIDE FRAMING. TABLE 2 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. (See Continuation. ) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME ‘TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D SPACING. | FRAMING. 
| | Feet, Feet, Feet, Feet, Feet, Feet, 
| 15 16 17 18 19 20 
Feet, Inches. | Inches, Inches, Inches, Inches. Inches, Inches, 
Frames 
| | Reversed frames .. 
10 oh) fl 
Depth of framing .. 
Angle frames .. .. 
| Frames 
Reversed frames .. 
11 214 
Depth of framing .. 
Angle frames .. .. 
Frames .. .. ..| 3 X25 X-26 
Reversed frames .. 24 x 24 Xx +26 
12 214 
Depth of framing .. 3 
Angle frames .. ..| 5 X3 X-38 
wader 1h, . ule Suma xeas 3 x2hx-80 
Reversed frames ..| 8 X24 X-38 3 x2) x-30 
13 22 
Depth of framing .. 34 34 
Angle frames .. ..| 5}X3 X-40 6 X38 x-36 
FFAMES. FR. ssc. 8 x8 x-382 3 X3 X-30 38 X8 X-32 
Reversed frames .. 3 Xx 24 X +32 3 X38 X-30 8 X38 X-32 
14 22 
| Depth of framing .. 34 34 3} 
mee Gugte teed «= OAKS X-S4 6x8 x-38 BEX3 x-28 
(a ————————— | 
Frames .. .. | 3 X83 X32 34x3 x-380 84x38 x-32 3kx3 x-32 
15 } Reversed frames .J 3 X3 X-32 3 x8 x-380 3X3 X-32 34 x8 X-32 
22 
Depth of framing . | 3} 4 4 4k 
Bulb angle frames.| 55X38 X-28 5x3 x-34 53x38 x-40 6 X38 X-38 
Frames .. .. ..| 85X38 X-30 84x38 X-82 34x38 x-82 3eX3 x -86 4X8 X-36 
aa , | Reversed frames ..| 3 X38 X-30 3 X38 X-382 8h x3 x-82 34x3 X-36 34x3 X-36 
| 225 | 
| Depth of framing .. 4 4 4} 43 5 
| morb angie frames..| 5} X3 X-34 54 x3 x-40 6 X38 X-38 64 x3 xX-32 64x3 x-44 
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SIDE FRAMING. TABLE S 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. (See Continuation.) 
DEPTH d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D SPACING. FRAMING. PEAKS. Feet. Feet. Feet. Feet. Feet, Feet. 
14 15 16 17 18 19 
Inches. Inches. Inches, Inches, Inches. Inches. Inches. Inches, 
yrames .. .. .| 8$X25X-28 | 3hx3 x-80 | 34xBx-82 | 8hx3X-B2 | BEXBX-B6 | 4 XBX-B4 | 44X3X-34 
Reversed frames ..| 2YX2eX-28 | 8 X8 X-80 | 8 xBX-82 34x3x-32 | 34x3xX-36 | BbxBx-B4 | 34x3x-34 
g Depth of framing.. 3h 4 4 4s 4h 5 5} 
Angle or bald | 5kx3x-40 | 5bx8 x-B4 | BHXB3x-40 | 6 X3X-B8 | 64XBX-32 | GhxXBX-38 | 7 X3X-36 
Frames... «| 34X25 X-28 4 x8x-32 | 4 x8x-B4 | 4 x8x-B4 | 44X3xK-32 | 45x3X-36 
Reversed frames ..| 3 X24 x -26 3 X3x-23 3 x8x-34 | 8)xBx-B4 | 384xX3X-32 | 34xX3X-36 
- Depth of framing.. 4 4h 44 5 5} 54 
peste p donee BN ete 6 x3x-38 | 6 x3x-42 | 64x38x-38 | GkxBx-46 | 7 x8X-40 
Frames... «| 834 X3 X-28 4 x3x-34 | 44x3x-82 | 44x3x-36 | 45x3x-40 
Reversed frames ... 3 X2h x -28 3hx3x-34 | 84x3x-32 | 34X3X-36 | 4 xX3x-40 
23) Depth of framing. 4 5 5} 5} 5} 
Andie gnele frames) GhX3 X-B4 : Ghx3x-38 | 6hx3x-46 | 7 XBX-40 | 7hxX3X-36 
Frames .. .. «| 34X38 X-30 44x3x-88 | 45x8x-40 | 45x3x-40 
Reversed frames ..| 8 x24 x -30 4 x8x-88 | 4 x8x-40 | 44x8x-40 
si Depth of framing. 4 5} 5} 6 
Ansie cogle frames| G}X3 X-86 7 x8x-44 | 7hx8x-36 | 7hx8X-44 
Frames .. .. ..| 35X3 X-30 4k xX 3X +42 5 x8x-40 
Reversed frames .| 3 X3 X-30 4k X 8X +42 44 x8 x-40 
a Depth of framing.. 4 6 63 
Bulbangle frames | 543 X-34 8 X3x-38 8 x3x-40 
Frames .. .. ..| 84 X8 X-32 5 xX8x-40 
Reversed frames ..| 3 X38 X-+32 5 xX3x-40 
- Depth of framing.. 4 7 
Bulb angle frames.) 548 x-40 84 x8 x-40 
| | Skin 
Frames .. .. ..| 34X3 X-34 | 5 X3x-44 
Reversed frames ..| 8 X83 X-+34 5 X3xX-44 
244 
Depth of framing.. 4 7 
| Bulb angle frames... § X8 X-30 8h x3 x-46 
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SIDE FRAMING. TABLE 2 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. (See Continuation.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D FRAME TYPE OF nes 
SPACING. FRAMING. aes ee Feet, Feet, Feet. Feet. 
20 21 22 23 24 25 
| 
| Feet, Inches, Inches. Inches, Inches. Inches. Inches. Inches. 
Wramed.” ... "2! 3. 45 X 8X -38 
17 98 Reversed frames ..| 4 X3X°38 
Depth of framing.. 5} 
Bulb angle frames.. 7 X8Xx-44 
Frames .. .. «| 44X8X-38 5 X3X-38 
Reversed frames .. 44 x3 X-38 4} x 3xX-B8 
18 23 
Depth of framing.. 6 64 
Bulb angle frames..| 74 x 3 x -40 8 X3X-38 
Frames .. .. «| 44X3X-40 5 X3x-40 | 5 X38 x-40 
Reversed frames .. 44 x3 x-40 4} x38x-40 5 x8 x-40 
19 235 
Depth of framing.. 6 64 rf 
Bulb angle frames.. 7% x3x-42 8x3x-40 8 x3 x-52 
Frames... «| 5 X3X+38 5 x8x-42 | 5 x8 x-42 | 54x3X-42 
; Reversed frames ... 44 X 3 X -38 44 xX 3x -42 5 x3 x-42 5 x38x-42 
20 234 
Depth of framing.. 64 6} f4 74 
Bulb angle frames...) § X3X-38 8 x8x-44 8h x38 x-42 85 XB xX +52 
Frames .. .. ».| § X3X-42 5 x8x-42 | 54x38 x-40 | 55xBx-42 | 6 XB X44 
Reversed frames ..| 44 x 3X -42 5 x8x-42 | 5 x3 x-40 | 54x3x-42 | 5X3 x-44 
21 24 
Depth of framing.. 64 x 74 8 85 
Bulb angle frames...) § X3X-44 8} xX3Bx-42 8} x3 x-48 9 X3X-48 94 x 34 x -48 
Frames .. .. ..| 5 X3X-44 5kx3x-42 | 5EXB x-40 | 5ExBX-44 | 6 XB X46] 6 XB X46 
Reversed frames ..|) 5 X3X-44 5 X8xX-42 55x38 x-40 BEXBX-44 | 5X3 X46] 6 XB X46 
22 24 
Depth of framing.. rf 74 8 8 8h 9 
Bulb angle frames... 8kxX3x-46 | 8}x3x-52 | 9 x3 x-42 | 9 X3X-50 | 9)x3}X-50 | 10 x Bh x 48 
Frames .. .. «| 5X3 X-44 5ExX38xX-44 | 6 XB x-44 
Reversed frames... 5 X3X-44 5} x3x-44 54 x3 x-44 
23 244 
Depth of framing.. 7 8 8} 
Bulb angle frames... 9 X3X-42 9 x38x-50 94 x 34 xX -48 


FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 
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SIDE FRAMING. 


TABLE 3 


(See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Bulb angle frames .. 


FRAME TYPE OF FRAMING IN 
D SPACING. FRAMING. PEAKS. Feet, Feet. Feet, Feet, Feet, 
20 21 22 23 24 
Feet, Inches, Inches, Inches, Inches. Inches, Inches, Inches, 
Wane MEER REF 6 X3Xx-42 6 X3 x-42 6 X38 x-44 6 X38 x-42 
de Gein tame.) 78 *BR-32 5 xX8x-42 5yxX8 x-42 54 x 84 x +44 6 X3hx-42 
is Depth of framing .. 45 8 8% 8} 9 
Sut ankiotease’! 6 xBXx-58 9 X3x-46 9 X 84 x +44 10 x3} x-46 10 x38} x-50 
Frames... .. .. «| 4 X3X-84 6 X83 X-46 6 X38 x-46 6 X38 x-46 64x38 x-46 
Reversed frames .. 3 X 3-34 5x3 X46 54 x 34 x -46 6 X3}X-46 6 X3hx-46 
25} Depth of framing .. 44 8} 8} 9 94 
Bulb angleframes..| § X3X-42 94 x 34 X -50 10 x3} x-50 104 x 35 x -46 10} x 84 x-54 
Frames... . «| 4 X3X-36 6 X35 X-46 64 x 35 xX +46 64 X 34 X -46 
Reversed frames .| 3 X3X-86 6 X34x-46 6 xX3hx-46 64 X 84 xX -46 
sd ss Depth of framing .. 44 9 9} 10 
Bulb angleframes.| 6} x 3 x +32 104 x 34 x -46 10} x 34 x -54 11 x8}x-50 
Frames.. .. .. «| 443-36 64 x 34 x -46 64 x 34 x -48 
Reversed frames ..| 3 X3X-38 64 x 34 x -46 6} x 34 x -48 
=f 26} Depth of framing .. 4} 10 10 
Bulb angle frames... 64 X 3 X +36 11 x34x-50 11 X34x-56 
Frames.. .. .. «| 44X3X-36 7 X85 x-48 
Reversed frames ..) 3 X3X-86 64 x 34 x -48 
28 27 
. Depth of framing .. 5 104 
Bulbangleframes..| 64 x 3X-44 114 x 84 x -50 
Frames.. ..... . 5 X8xX-36 
Reversed frames ., 3 X8xX-36 
29 274 
Depth of framing .. 5} 
Bulb angle frames.. 7 X3x-40 
Frames.. .. .. 5k x3 X-38 
Reversed frames .. 8 x8x-38 
30 28 
| Depth of framing .. 5} 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


TABLE Ua 
(Concluded.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Luoyp’s REGISTER OF SHIPPING, LONDON.—25th June, 1925. 


ri FRAME | TYPE OF 
SPACING. FRAMING. ee, Peet, Feet. Feet, Feet, Feet, 
25 26 27 28 29 30 
Feet. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
24 25 Reversed frames .. 
Depth of framing ..| 
Bulb angle frames.. 
Wraiies.s) sch <5. | se 
Reversed frames .. 
25 254 
Depth of framing .. 
Bulb angle frames.. 
Frames.. .. .. «| 6484-50 
Reversed frames .. 64 x 3h x -50 
26 26 
Depth of framing .. 10 
Bulb angle frames. 114 oe 3h x-48 
Frames.. .. .. . 74 x 34 x -48 7 x 34 x -52 
Reversed frames .. 64 BG 3} x -48 es 3} xX +52 
27 264 
Depth of framing .. 104 104 
Bulb angle frames... 114 x 3} x -50 12 x34x-48 
Frames. .. .. «| 7 X34X-52 7k xX 84 X -52 7k xX 84 xX -52 
. Reversed frames .. fis 3} x +52 fee .< 34 x -52 74 x 3} X +52 
28 27 
Depth of framing .. 104 1l 1 134 
Bulb angle frames... 12 X34 X-48 12 x34x-58 12 x3}x-66 
Frames... «| 74X85 X +52 74 X 34 xX -52 8 x38}x-52 8 X3}x-52 
Reversed frames ..| 7 X34 X-52 74 X 34 x -52 7k xX 85 X -52 8 x3} X-52 
29 27 
Depth of framing .. 11 114 12 124 
Bulb angle or 
channel frames 12 X34 X-56 12 x34x-66 |12x3}x3hx-56/12x4 x4 x-52 
Frames.. .. 4... 8 x8hx-52 8 x3} x-52 8 X3hx-54 8} X 35 X-54 
Reversed frames .. Th X 84 X -52 8 xX8hx-52 8 X85Xx-54 8 X3hx-54 
30 28 
Depth of framing .. 12 124 124 13 
Channel frames 12x 34x35x-56/12x4 x4 x-52|/12x4 x4 X-56| 13x4x4x-50 
Pm a nt a a ee 


FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


- 


D 


FRAME 
SPACING. 


Inches, 


21 


21k 


214 


22 


22 


22h 


224 
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SIDE FRAMING. 


TABLE 2a 
(SEE CONTINUATION.) 


DEPTH d AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
FRAMING. PEAKS. Feet, Feet. Feet, Feet, Feet, 
10 12 13 14 
Inches, Inches, _ Inches, Inches, Inches, Inches, 
Frames 
Reversed frames .. 
Depth of framing .. 
Angleframes .. ... 4 X2kX-28 4 x2)x-28 4 x2)x-32 4 X38 X-86 44x38 X-34 
Frames 2h x 24 x -26 24 x 24 x -28 3 x2kx-26 
Reversed frames .. 2h x2) x -26 24 x 2k x -28 24 x2 x -26 
Depth of framing .. 24 24 3 
Angleframes .. ..| 4 X2X-30 4 x2kx-80 4 X38 X-86 4k x3 x-86 4k x3 x-40 5 X83 X-38 
Frames 8 X2kx-24 3 x2kx-28 8 x2hx-28 
Reversed frames .. 2h x 24 x +24 2h X 24 x -28 3 x2hx-28 
Depth of framing .. 3 3 34 
Angleframes .. .| 4 X24X-34 44x83 x-B4 5 x8 x-36 5 x8 x-40 54x3 x-40 
Frames 24 x 2h x -28 3 X2hx-28 3 x24 x-28 8 x8 X-26 
Reversed frames .. 2h x 24 x -28 24 x 2h x -28 3 X2hx-28 3 X38 X-26 
Depth of framing .. 24 3 3} 34 
Angleframes .. ... 44X83 X-34 4hx3 x-40 5 x8 x-40 55x83 x-40 6 X83 x-88 
Frames 8 x2kx-26 8 xX2hx-28 3 X38 X-26 8 x3 x-80 
Reversed frames ..| 24 x 24 x -26 3 xX2hx-28 3 X38 X-26 8 x8 x-80 
Depth of framing .. 3 34 84 34 
Angle frames .. .. 5 x38 X-38 54x8 x-40 6 X38 X-38 64X38 x-38 
Peames 34 X25 xX -26 3 XB x26 3 x8 x-80 3 X38 x-B4 
Reversed frames .. 24 X24 x -26 3 X38 Xx-26 3 x3 x-30 3X3 X-34 
Depth of framing ... 34 34 34 3h 
eee meted SEXB- 2-86 6 x3 x38 | G6hx3 x-38 | 5hx3 x-32 
Frames 34 x 2h x -26 | $hx8 x-32 
Reversed frames... 3 X24 X +26 3 x3 x-84 | 8 x8 x-82 
Depth of framing .. 4 3h 4 
Sato Saprataaah 7 GB-24e80 bExXB X-82 | 5EXS x-40 
| 
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SIDE FRAMING. TABLE 2a 


FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 
| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D FRAME TYPE OF 
SPACING. FRAMING. Feet, Feet, Feet, Feet, Feet. Feet, 
15 16 17 18 19 20 
Feet, Inches, Tuches. Inches, Tnches, Inches, Inches, Inches, 
Frames 
Reversed frames .. 
10 21 
Depth of framing .. 
Angle frames .. .. 
Frames 
Reversed frames .. 
11 214 
Depth of framing .. 
Angle frames .. .. 
Frames 8 x24 x-30 
Reversed frames ..| 3 X 24 x +30 
12 214 
Depth of framing .. 3h 
Angle frames .. ..| S}X8 X-42 
Frames 8 X8 X-32 
Reversed frames .. 3 X38 X-32 
13 22 
Depth of framing .. 3 
AS Sige tear 54X38 X28 
Frames 3kx3 x-82 3hx3 x-36 
Reversed frames ., 8 X38 x-32 3 X3 X-36 
14 29 
| Depth of framing ., 33 4 4 
Bulb angle frames] 54X3 X-32 55x38 x-40 6 X38 X-34 
Frames 34x38 x-82 3hx3 x-B2 34x38 x-36 4 X38 X-84 
4 Reversed frames .. S eo Son 34 x3 x-32 3} X3 X-36 3} x3 X-+34 
15 22 
| Depth of framing .. 4 44 44, 5 
| Bulb angle frames.. 5} x38 x-40 6 X3 X-38 63 x3 X-32 64 X3 X-38 
| = 
| Frames 35X3 X-82 35x38 x-36 4 X38 X-84 4 X38 x-84 45x38 x-40 
a " | Reversed frames ..| 8X3 X-32 8EX3 X36 8ExX3 X-84 4A x8 x34 | 4 XB X-40 
22 
= } 


| Depth of framing .. 


| Bulb angle frames.. 


4 re 5 5} 5b 
6 X38 X-38 64x38 x32 64x3 xX-38 7 X38 X-36 74X3 X-36 


7 a EEE 


SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
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TABLE nan 


(SEE CONTINUATION.) 


FRAME TYPE OF FRAMING IN 
D SPACING. FRAMING. PEAKS. 
Feet. Feet. Feet, Feet. Feet. Feet, 
14 15 16 17 18 19 
Feet. Inches. Inches, Inches. Inches. Inches. Inches. Inches, 
Frames 35 x3 x -32 35 x3x-36 4 x8x-34 | 4 x8x-84 | 45x8x-38 | 5 X38 X-38 
a Rirersat manne 34 xX 3X -32 33x 3X -36 34x8x-34 | 4 X8xX-B4 | 4 X8X-38 | 4 X38 X-38 
23 
Depth of framing., 4} 45 5 5 5} 6 
eae aes 6 X8xX-38 | 6kx3x-32 | 6Ex3x-38 | 7 x38x-36 | 7 XBx-44 | 79X3 X-40 
Frames 4 X3xX-32 4 x8x-34 | 45x3x-38 | 5 X3x-38 | 5 X38 x-42 
Reversed frames ., 4 xX8x-32 4 x38x-34 4 xX3x-38 4 X3X-38 4 X8 X: 
18 23 
Depth of framing... 4 5} 5} 5} 6 
Bulb angle frames..| 54X%3 X-34 64 x3 x -46 7 X3x-36 | 7 x8x-44 | 74x8x-40 | 8 X38 x: 
Frames 35x38 X-32 44x3x-36 | 5 x3x-B8 | 5 x3x-42 | 5 XB xX: 
Reversed frames .| 3 X3 X-32 4 X3x-36 | 4 x3x-38 | 4 x3x-42 | 4)x8 x- 
19 234 
Depth of framing.. 4 6 6 6 
Bulb angle frames... 543 X-40 74X3X-36 | 74x8x-40 | 8 X3X-38 | 8 XB X: 
Frames 34 xX3 x-34 5 X83x-88 | 5 xX8x-42 | 5 x8 
Reversed frames ..| 3 X83 X-34 44x 3X +38 44 X3X-38 5 X38 
20 234 
Depth of framing.. 4 6} 64 
Bulb angle frames... § X3 X-30 8 X3xX-38 8 x3x-44 | 84x38 
Frames 4X3 X-+32 5 x8x-44 | 54x38 
Reversed frames .. 3 X3 X-32 5 X3xX-44 | 5 X38 X 
21 24 
Depth of framing.. 44 7 
Bulb angle frames... § X3 X-+38 84 x3x-46 84x38 x 
Frames 4 x3 x-B4 5gx8 x 
Reversed frames ..| 8 X3 X-34 5}x8 x 
22 24 
Depth of framing.. 4} 
Bulb angle frames... § X83 X-42 9 X3 X 
Frames 44x38 x-84 6 
| Reversed frames ..| 3 X3 X-34 54x38 x 
23 244 
Depth of framing.. 5 
| Bulb angle frames... 64x 3 x-+38 94 x 3h x- 
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TABLE 2a 
(SEE CONTINUATION.) 


SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
D FRAME TYPE OF | BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
| | mann hentai Feet, Feet, Feet. Feet, Feet. Feet. Feet. 
20 21 22 23 24 25 26 
Feet. Inches, Inches, Inches, Inches. Iuches. Inches. Inches, Inches, 
| 
Frames ; 5 X38 X-38 
17 28 Reversed frames + 44 x3 X-38 
Depth of framing «| 64 
Bulb angle Kasia, | 8 X38 X:38 
Frames | 5 X38 xX-42 | 5 XB x-42 
Reversed frames ... 44 x3 X +42 5 X83 X-42 
18 23 
Depth of framing ..| 63 iz 
Bulb angleframes..| § X3 X-44 8} X83 x-42 
Frames 5yx3 xX-40 | 54x38 x-40 | 55X8 x-44 
Reversed frames .. 44xX3 X-40 | 5 X3 X-40 | 5 X8 X-44 
19 234 | 
Depth of framing ..| i 74 7% 
Bulb angle frames... § X38 X+52 | 8hX8 x-48 | 9 X38 X-42 
Frames 54x38 x-40 | 54x3 x-44 | 55XB X-44 | 6 XB X-40 
. , Reversed frames ... 5 X3 X-40 | 5 X38 X-44 | 54X38 x-44 | 55X345X-40 
10) 23 
Depth of framing .. 74 7% 8 84 
Balb angle frames... 85 X3 X-48 | 9 X38 X-42 | 9 XB X-50 | 94x3hX-48 
Frames | BEx8 x-40 | 5ExX3 x-44 | 6 XB X-40 | 6 XB X-40| 65X3 Xx-42 
as Reversed frames ... 54X3 X-40 | 54X38 x-44 | 5EXBhX-40 | 6 X34X-40] 6 X3RX-42 
24 
Depth of framing .. 8 8 8} 9 9} 
Bulb angleframes... 9 x3 x-42 | 9 x8 x-b0 | 9$x34x-48 | 10 x34x-46| 104X385 X-46 
Frames... .. «| 6 X3 X38 | 6 XB X40 | 6 X38 X40 | 6 XB X-42 | 6EXB x-44 | 65XB X-44 
Reversed frames ... 54 x34x-88 | 54x34xX-40 | 6 xBRX-40 | 6 XBKX-42| 6 XBX-44 | 64X3hX-44 
22 24 
Depth of framing .. 8} 84 9 9 93 10 
Bulb angle frames. | 9k x3hx-44 | 9kx3hx-48 | 10x35x-46 | 10 xX34X-50| 105 x35 x-48] 10} x 34 X-58 
Frames 6 X83 x42 | 6 x3 x-42 | 64X38 x-42 
Reversed frames .. 5} re 34 xX -42 6 xX 3} X -42 6 X 34 x -42 
23 244 
Depth of framing... 84 9 
Bulb angle frames.. 94 ~ 3} X +52 10 Xx 3} x +50 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE Ba 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LEN3TH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Feet, 


24 


Inches, 


7 X38 X-46 

7 X8hx-46 
11 

114 x 34 x -54 


7 X8)x-48 

7 X3hx-48 
iil 

11} x 34 x -60 


7k X 84 X +48 

7 X84x-48 
114 

12 x34x-56 


8 X8hx-48 

7 X8hx-48 
12 

12 x3) x-66 


D FRAME TYPE OF FRAMING IN 
SPACING. FRAMING. PEAKS. Vest Feet, Feet, Feet, 
20 21 22 23 
Feet, Inches, Inches, Inches, Inches, Inches, Inches, 
Pramod: ac. a fae XS 586 6x3 x-42 64x38 x-42 64x38 x-42 64X38 X-46 
24 95 | Terie frames .. 8 x3 X-36 6 X 34 xX -42 6 X3}x-42 64 X 34 x -42 64 X 34 xX +46 
Depth of framing .. 5 9 % 10 10 
Bulb angle frames.,, 643 X44 10 x 34 x 50 104 x 34 x -46 104 X 8} x +52 11 X 34x -50 
Frames... 5 X83 x-B4 64x8 x-42 64x83 x46 7 X38 x46 
a mn Reversed frames ..| 3 X3 X-34 64 x 34 x +42 64 X 85 X +46 64 x 84 x +46 
Depth of framing .. 5} 10 10 104 
Bulb angle frames... 7 X83 X-36 104 x 34 x +52 11x 34 x-50 114 x 84 x-48 
Frames... .. .. 5 X8 X-36 7 x8hx-44 7 X8hx-44 
ae 3 Reversed frames ..| 3 X3 X°‘36 64 x 84 x -44 7 xX8hx-44 
6 
Depth of framing .. 54 104 11 
Bulb angle frames... 7 X38 X-40 11 xX3hx+54 114 x 34 x -50 
Frames. .. .. «| 5 X83 X+88 7 X8kx-48 
Reversed frames ..| 34X83 X+38 7 X3hx-+48 
27 264 
Depth of framing .. 5} ll 
Bulb angle frames... 7 X3 X+44 114 x 35 x -60 
Frames.. .. . 54 x 34 x -36 
Reversed frames ... 3 X3 X-+36 
28 27 
Depth of framing .. 6 
Bulb angle frames.. 7} x 3} x 36 
Frames 5d X 34 X +38 
Reversed frames 35 X3 xX-88 
29 274 J 
Depth of framing .. 6 
Bulb angle frames.. 7k x 3} x -40 
Frames 54 x 3h x -40 
Reversed frames .. 34X83 X-40 
30 28 3 
| Depth of framing .. 6 


| Bulb angle frames.. 
| 


7h Xx 34 x -44 


ee 


287 


SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE 2a 


(CONCLUDED.) 


| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
| BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO DECK AT SIDE. 
D | FRAME | TYPE OF 
BPAOING. | SEROMA Feet. Feet. Feet, Feet, Feet. 
| 25 26 27 28 29 
Feet, Inches, Inches. Inches, Inches, Inches, Inches, 
Frames... .. «2 oo 
Reversed frames .. 
24 25 
Depth of framing .. 
Bulb angle frames.. 
Frames.. .. . 
Reversed frames .. 
25 254 
Depth of framing .. 
Bulb angle frames.. 
Frames... .. .. ..| 
Reversed frames .. 
26 26 
Depth of framing .. 
Bulb angle frames.. 
Wrasse se Ss: cop 8 x 84 X +48 
Reversed frames ., Th X 34 x -48 
27 26% 
Depth of framing .. 12} 
pa chenael fcksied 12 x 84 X 3} x -54 
Frames. .. .. --| 8 X3%X-48 8 X34x-48 84 X 34 X -48 
Reversed frames .. 73 X 34 x -48 8 xX 3} x 48 8 X 3h x 48 
28 27 
Depth of framing .. 124 13 13} 
Channel frames .. 12 X34 x3} x-54 12x4x4x-50 12x4xX4x-58 
Frames... -. «| 8 X3hX-48 84 X 84 x +48 9 x4 x-48 9 x4 X-52 
Reversed frames .. Sux 34 xX +48 8 X 3h xX -48 8 x34x-48 84 x 34 x +52 
29 27 
b Depth of framing .. 13 13} 14 14 
Channel frames ..| 12 X4X4X-50 | 12X4X4X-58 | 18X4xX4x-50 | 18xX4xX4X-58 
Frames,. .. .. .. 9x4 xX-48 9 x4 xX-52 9 X4 X-54 9 X4X-58 
Reversed frames .. 8X 34 xX-48 84 X 34 X-52 84 x 34 x54 84 X 34 X-58 
30 28 
Depth of framing ..| 14 14 14 14 
Channel frames 13xX4x4x-50 18x4xX4x-58 13x4xX4xX-62 14X4x 4-56 
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FULL SCANTLING VESSELS—FLUSH DECK. 
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SIDE FRAMING. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME TYPE OF FRAMING IN 
SPACING. FRAMING. Feet. Feet. Feet, Feet, Feet, Feet, Feet, 
8 10 12 13 14 15 16 
Feet, Inches. Inches. Inches, Inches, Inches, Inches. Inches. Inches. 
Frames .. .. .. 34x38 x-80| 3§x3x-30 
Reversed frames.. 8 x24x-30| 3 x8x-30 
18 23 
Depth of framing 4 4 
poe Sete tadied 5 X83 x-36| 54x3Xx-34 
Frames .. .. 84x38 x-80| 34 x3x-32 | 8h x3x-82 
Reversed frames.. 8 x8 x-80| 8 x3x-82 | 84x8x-82 
19 234 
Depth of framing 4 4 4} 
peat Se BX x-B4| 54x8x-40 | 6 x8X-38 
Frames . 34X38 X-82| 8hx8xX-30 | 4 x3x-80 | 4 x3x-84 
a $33 Reversed frames.. 8 x8 X-82| 34x3x-80 | 34x3x-80 | 34x3x-34 
Depth of framing 4 44 5 5 
pages ats BEx3 x-40| 6 x3x-82| 6 x3x-44 | 64x3x-38 
Frames .. .. 385X383 X-30| 835xX3xX-32 | 4 x8x-82 | 4 x8X-86 | 4 x8Xx-34 
a ce Reversed frames.. 34X38 x-80| 84 x3X-82 | 34 x3x-82 | 834x3x-86 | 4 x3x-34 
Depth of framing 4s 44 5 5 5} 
Bulb angle frames 34/6 x8 X-32| 6 xX3X-38 | 64x3x-34 | 64x3x-44 | 7 x3X-36 
Frames .. .. . 82/348 x-32| 8)x3x-36 | 4 x3x-36 | 4 x8x-34 | 44 x3x-32 | 44x3x-36 
cs ag | ence tenes. 82/343 x-82| 85x3x-86 | 8hx3x-36 | 4 x8x-84 | 4 x3x-32 | 4 x8X-86 
Depth of framing 4h 44 5 5} 6 6 
Bulb angle frames -40|/6 x3 x-:38| 64x3xX-82 | 64x3x-44 | 7 x8x-36 | 7 x8x-40 | 7x3 X-36 
Frames .. .. 34/385 xX8 X-86| 4 xX3x-34] 4 x8x-34 X83xX-+36 | 44xX3x-36 | 44x3x-36 | 445x3xX-36 
a 24h Reversed frames.. 84/353 xX-36/ 834x3x-B4 | 4 x3x-B4 | 4 X3X-36 | 4 X3X-36 | 4 X8X-B6 | 44x3x-36 
Depth of framing 4h 5 54 54 6 6 64 
Bulb angle frames -30|648 X-32| 64x3x-38 | 7 x3x-36| 7 x3x-40 | 74x3x-36 | 7$x3xX-36 | 74X3X-46 
Frames .. .. ..| 4 32/4 x8 x-34| 4 x8x-36 | 4 x3x-36 | 44x3x-34 | 44x3x-36 | 45x3x-86| 5 X3X-36 
a a Reversed frames..| 3 32/858 X-34| 34 x3x-36 X83X-36 | 4 X3xX-34 | 4 X8X-36 | 45x3Xx-36 | 44x3X-36 
Depth of framing 5 5 5} 6 6 64 7 
Bulb angle frames 38| 65X38 x-88| 64x3x-44 | 7 x3x-40| 7 x3x-46 | 74x3x-36 | 7}x3x-46| 8 X8X-42 
Frames .. .. ..| 4 34/4 X38 X-86| 44x3x-34 | 44x8Bx-B4 | 45x3x-36 | 44x3x-36 | 5 X3x-40| 5 X8X-38 
25 25} Reversed frames..| 3 84/353 x-36| 3§x3x-34 | 4 xX3x-B4 14 X3X-B6 | 44x3X-36 asaexl | 5 x38xX-88 
Depth of framing 5 5} 6 6 64 6} 7 
Bulb angle frames 42)64x3 x-44| 7 x3x-36| 7 x3x-46 | 74x3x-36 | 7}x3x-46| 8 x3xX-40 |) 8 X8X-46 
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SIDE FRAMING. TABLE 3 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS 


AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF 


SPACING. FRAMING. Feet, Feet. Feet, Feet. Feet. Feet. Feet. Feet, Feet. 


17 18 19 20 21 220 23 24 25 


Feet. Inches, Inches. Inches. Inches, Inches. Inches. Iuches. Inches, Inches, Inches. 


Frames .. .« 


Reversed frames,. 


18 23 


Depth of framing 


Bulb angle frames 


Frames .. .. 


Reversed frames.. 


19 234 


Depth of framing 


Bulb angle frames 


Frames .. .. «. 
Reversed frames.. 
20 233 


Depth of framing’ 


Bulb angle frames 


Frames .. o. « 


Reversed frames.. 


21 24 


Depth of framing 


Bulb angle frames 


Frames .. 


Reversed frames.. 


22 24 


Depth of framing' 


Bulb angle frames 


Frames .. .. 


Reversed frames... 
23 | 24h 


Depth of framing 


Bulb angle frames 


Frames .. .. «15 X3X-36 
Reversed frames..|5) xX 3 X-36 


24 25 


Depth of framing 7s 


Bulb angle frames 8} X3X-38 


Frames .. .. «| 54 X3X-+38|54X3X-42 
| Reversed frames..|5 X3xX-38/5 X3X-42 


Depth of framing 74 7k 


25 255 


Bulb angle frames! 8} X3x-44 8h X3X-52 
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SIDE FRAMING. TABLE © 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


AND FROM TOP OF MARGIN PLATE IN WAY OF DOUB BOTTOMS, T DECK AT SIDE. 
FRAME TYPE OF FRAMING IN = ee 


SPACING. FRAMING. PEAKS. 


Feet, Feet, Feet, Feet, Feet, Feet, Feet, Feet, 


8 10 12 13 14 15 16 17 


Feet, Inches, Inches, Inches. Inchea, Inches, Inches, Inches, Inches, Inches. Inches, 


Frames .. .. ..|4 X3X-36 |44 x 34 x -34/44 x 34 x -B6/44 x Bh x 36/44 x 35 X-B8I5 XB4X-3815 xB4X-405 xXB4X-405 x 34x: 


Reversed frames..|3 X3X-+36|3 X34 X-34/3 x34 X-36|34 x 3} x-36/4 x34X-38/4 x35X-38/4 x 34Xx-40/45 X84 X-40/5 xX 85X- 
Depth of framing 4} 5 5 5} 5} 6 6 64 7 
Bulb angle frames| 64 X 8X -32| 7X34 X-36/7 x34 x-40/74 x 34 x -36/74 x 34 X-40/8 x 34X-3818 x8hx-42/8 x34 x -50/85 x35 x- 


26 26 


Frames .. .. ..|45X3X-34 44 x 34 x -36/44 x 34 x -36/44 x 84 x -B8/45 x 85 X-42/5 X34hX-40/5 x84 x-40/5 x35X-4015 xX B5X:- 
Reversed frames..|3 X3X-34|3 x 3} X-36/34 X34 X-36/4 X34X-384 x34x-42/4 x34 x -40/44 x34 x-405 X35X-40)5 X35X- 
Depth of framing 5 5 5} 5} 5} 6 63 7 | 
Bulb angle frames| 64 X 8X +38 |7 X34 X-40/74 x 34 x -36/74 x 34 X -40/74 x 84 X-48/8 x 34x -42/8 x35 X-50/8h x 8h x-48/9 X34X- 


27 264 


Frames .. .. ..|44X3X-°36|5 x34X-36/5 x34X-38)5 x35X-42/5 x84x-405 xB84x-42\5 x3hx-42/5 X84 X-42/55 x 3h xX: 


‘in = Reversed frames..|3 X3X-+36|3 x34 x -36/35 x 34 x 38/34 X 34 X-42/4 x34 X-40'4 XB4X-42)44 x35 x-42/5 X85 X-425 x BHX:- 
Depth of framing 5 5} 54 5} 6 6 64 7 74 


Bulb angle frames| 64 X 8 X -44 |74 x 34 x -36|74 x 34 x -40/75 X 34 X-488 x 3hX-42'8 x34 X-46184 x Bh x -42/85 X35 X-52'9 x BhX- 


Frames .. .. ..|5 X8X-+36|5 X34X-3815 X3hX-40/5 x34x-405 x8hx-42)5 x84x-40/5 x8hx-40)5 X35 X-44/55 x 35 X- 


56 ie Reversed frames..| 3 X 8 X +36 |34 x 34 x -38/34 X 34 X-40/4 x35x-40/4 x3} x-4245x34x-405 x35Xx-40/5 X85X-445 x 3hX- 
Depth of framing 54 5} 5 6 6 63 7 7 7 


Bulb angle frames| 7 X 8 X -40 |74 x 34 x -40/74 x 35 X-44/8 X84X-42'8 x35x-468 x35 x-5085%3$x-489 X85X-429 xBhx- 


Frames .. .. ..| 55 X8X-38|5 xX34X-425 X34X-3815 x34X-42\5 x8hx-40)5 x8hx-385 x34 x-42/54 xX 84 x -42:55 x 85 x- 


Reversed frames..|3 X38 X +38 |34 x34 x-42.4 X35X-38\4 x 34x -42/44 x84 x-40/5 X34X-B85 K34X-42/5 X84X-425 XB5X- 


30 28 
Depth of framing 54 5} 6 6 64 7 7 74 7 


Bulb angle frames| 7 X 8X -44 |74 x 3h x -48|74 x 34 X-508 X34X-4618 x 3h x 50/84 x 34 x-42/85 x 34x -5219 x34 x 48/95 X 85 X- 


Frames .. .. ..| 5} X 3X -40 |S} x 3h x -40/54 x Bh X 42/55 x 3h x 40/54 x Bh X “42/54 x Bh x -401545 x 3h X 4054 X35 X-446 X35 X- 
Reversed frames..|3 X 8 X-40 |3h x 3} x -40/34 X34X-424 x3hx-404 x34x-42\45x3hx-40/5 x85X-405 X384X-445 X3B5X- 
Depth of framing 5} 6 6 6} 64 7 7 7 8 


Bulb angle frames| 74 X 8 X +36 |8 X34 x-42/8 X3}X-46'8 x34 x-5085 x 34 x -42:84 x 3h x-4819 X3hX-44)9 X84 X-52/95 x 3B) X 48 


Frames .. .. ..) 55 X8X-42 |54 x 3h x -42/55 x 84 x 44,54 x B4 x -42/54 x 84 x 40/54 x 34 x 44/5) x Bh X 42/55 X 84 X 4616 X3}x- 


“S i Reversed frames. 3 X 8 X-42 (34 x 8h X-42 34x34 x-444 x 8h x -42:45 x 35 x “4044 x 3h Xx “44/5 XBhX-42|5 XBEX-465 xX BhX- 
| Depth of framing , 6 6 | 6} : 7 7h 7h | 8 
| Bulb angle frames! 74 XB X-88 8 X3hX-46/8 x 3hx “50,84 X 34 x -42\8h x 84 x-48|9 ¥ 35x -42|9 x84 x -48/95 x 34 x Pais x 3} xX: 


} 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 
TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D FRAME TYPE OF a 
SPAOING.| FRAMING. Feet, | Feet. Feet, Feet, | Feet, Feet, Feet, Feet, 
18 19 20 21 22 23 24 25 
Feet, Inches, Inches. Inches, Inches, Tuches, Inches, Inches. Inches, Inches, 
Frames .. .. ..| 54X35 X-40| 54x35 x-44 
Reversed frames..| 5 X8}X-40| 5 x3} X-44 
26 2m | 
Depth of framing 7 74 
Bulb angle frames) 9 X34X-44 9 X34 X-52 
Frames . | 55X85 x-44) 55x 8h x-44) 6 X85 -44 
Reversed frames..| 5 X34 X-44| 54x34 X-44| 54X34 X-44 
27 264 st 3x3 
Depth of framing 7} 8 8} 
Bulb angle frames) 9 X35 X-52| 94 x3) x-48/10 x35 x-46 
Frames .. .. ..| 54 X34X:46| 5434-46) 6 X3hX-46) 6 X34 X-46 
3s ¥ Reversed frames..| 5 X35 X-46| 55X34 X-46| 55 X35X-46| 6 xX35X-46 
Depth of framing 74 8 8} 9 
Bulb angle frames) 95 X 34 X-44| 94 x 34 X-52\10 x 34 x-50/104 x 3} x -46 
Frames .. .. ..| 55 X35X-44) 6 xX8hX-44 6 X3hX-46| 64X35 Xx-46| 64x35 x -46 
Be sh Reversed frames... 54 X 34 X+44) 54x 34 x-44| 6 X34X-46) 6 X34X-46) 64X34 x -46 
Depth of framing 8 8} 9 94 10 
Bulb angle frames, 93 x 85 X-48110 x35 x -46)104 x 35 x -46/104 x 35 x-54|11 X35 x-50 
Frames .. .. ..| 5X 34X-46| 6 X34X-44) 64x 34x-44| 64 X3}x-48) 64 X3}x-48) 7 X35X-48 
By ah Reversed frames..| 54 X 35 X46, 6 X34X-44) 6 X3hx-44 6 X34x-48) 64x35 x-48) 64X34 x-48 
Depth of framing 8 9 9} 9} 10 104 
Bulb angle frames, 95 X 35 X-52|10 x 34 x -54\105 x 35 x -50/104 x 34 X-58|11 xX 84 x -56/114 x 34 X-50 
Frames .. .. ... 6 X84X-44| 6 xX34X-46| 64x 3hX-46| 7 x3hX-46| 7 X3}x-48) 7 X84X-48| 75X34 X-48 
31 | og | Revermttames. 5x 84X-44) 6 xX8hX-46) 6 X35X-46) 6 XBhX-46) 6 XB4X-48) 7 X3hX-48, 7 X35X-48 
289 
Depth of framing 83 9 94 10 103 il 11 
Bulb angie frames 10 X34 X-46,105 x 34 X-46/104 X34 X-54/11 x 35 x -5O|L14 x 35 x 50/115 x 34 x -60)12 X35 X-56 
Frames .. .. ..| 6 X3hX-44) 64X83} x-44) 64 xXB4x-48] 7 x35X-48) 7 X35X-50| 7 X34X-50| 74X3RX-50] 8 X3bX-52 
Bis sé Reversed frames... 6 X35X-44) 6 X34X-44, 6 34X48] 6 X34X-48) 65X35 X-50| 7 X34X-50) 7 x34x-50) 74x34 x -52 
Depth of framing 9 93 93 10 105 11 113 2 
*Mchannel frames 10 X34 X-54 10h X34 X-5010} X35 X-58I11 x 8} x-G\L1} x 3} X-DE12 x34 x-5212 xB} x -6212 x 3} x3} X-56 
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TABLE 3 


(SEE CONTINUATION.) 


SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


| SOPRA ID aba See OF WAAGEN PLLEN Ty WAT OF YOURLN EOTICHA ED LOWIOE ERAE AT MILI 
D FRAME — TYPE OF FRAMING IN . i 
SPACING. FRAMING. | PEAKS. Feet. Feet, Feet. Feet. Feet. 
| 8 10 12 18 14 
Inches. Inches, Inches. Inches, Inches. Inches. 
Frames 6 x3 x-40 6 X3}x-40 6 x34x-42 6 x3}x-40 6 x3} x-42 6 x3hx-42 
Reversed frames .. 3 X3 X-40 34 x 84 x -40 34 x 34 xX -42 4 x3}x-40 4 x3} x-42 44 x 84 x -42 
Depth of framing. 6 6} 63 7 7 74 
Bulb angle frames... 74 X3 x-44 8 x3}x-50 84 x 34 x -42 8} x 34 x -48 8h x 34 x -52 9 x3hx-48 
Frames 6 x3 x-40 6 xX35x-40 6 X3}x-42 6 x3hx-40 6 x3hx-42 6 x3}x-40 
Reversed frames... 353 X-40 4 xX34x-40 4 X34x-42 4} x 34 x -40 44 x 34 x -42 5 x3hx-40 
Depth of framing.. 6} 7 7 7h 7 8 
Bulb angle frames. 8 x38 x-40 84 x 34 x -48 84 x B84 x +52 9 X3hx-44 9 x3hx-48 9} X 34 x -42 
| 
Frames 64x38 x-40 64 X 34 x -42 6} x 85 x -40 6} x 34 x -42 64 X 34 x -40 6} X 34 x -42 
Reversed frames .. 35 X3 X-40 3} x 84 x -42 4 x3}x-40 4 X3hx-42 4} x 34 x -40 4k x 35 x -42 
Depth of framing.. 7 7 7k 7} 8 8 
Bulb angle frames... §4X3 X-40 8) x 34 x -52 9 x3hx-44 9 x3}x-48 94 x 34 x +42 94 X 84 x -46 
Frames 64 X 34 x -42 64 x 34 x -40 64 x 34 x -42 64 x 85 x -40 64 x Bh x -44 64 X 34 Xx -46 
Reversed frames .| 34 x 84 x -42 4 xX34x-40 4 X35 xX -42 4} x 34 x -40 43 x 34 x-44 4} xX 34 x 46 
Depth of framing... 7 7h 74 8 8 8 
Bulb angle frames... 9 X 3h X-40 9 x3hx-44 9 xX34x-48 94 x 84 xX -42 94 x 34 x -48 94 x 34 x -52 
Frames 7 x384x-40 7 x3}x-40 7 xX8hx-42 7 X3hx-44 7 X3hx-46 7 X8hx-44 
Reversed frames ... 34 X 34 X -40 4 x3}x-40 4 x8hx-42 4 x8hx-44 4 x3hx-46 44 xX 34x -44 
Depth of framing.. 73 8 8 8 8 84 
Bulb angle frames... 9 X34 X-44 94 x 34 x -42 94 x 84 x -46 94 x 35 x -48 94 x 84 x +52 10 x35x-46 
Frames 7 x34 x-42 7 X3kx-42 7 x3hx-44 7 X38hx-46 7 x3hx-46 7 x8hx-44 
Reversed frames 34 x 34 x -42 4 x34x-42 4 X34x-44 4 x34x-46 44 x 34 x -46 5 x8hx-44 
Depth of framing. 74 8 8 8 84 9 
Bulbangleframes.. 9 X34 X-48 94 x 34 x -46 94 x 34 x -48 9% x 84 x -52 10 x8}x-50 10 x8hx-54 
Frames 74 x 34 x -42 7x 3h x -44 7h xX 34 x -46 7h x 34 x -46 7h X 3h x -44 7h x 3h x -46 
32h Reversed frames... 34 X 34 X-42 34 x 34x -44 34 x 34 xX -46 4 x3hx-46 44 x 8h x -44 44 x 3) x -46 
| Depth of framing.. 8 8 8 85 9 9 
| pulbangieframes.. 94XxS8hx-46 | 94X3hX-48 Obx3hx-52 | 10 xBgXx-50 | 10 xBhXx-S4 | 10}x3}Xx-48 


| | 
FRAME | 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D TYPE OF 
| SPACING, FRAMING. Feet. Feet. Feet. Feet Feet. Feet. 
15 16 17 18 19 20 
Feet. Inches. Inches, Inches, Inches, Inches. Inches. Incheg, 
Frames 6 X34 x-42 6 X35 X-46 6 x3hx-46 6 X3}x-46 64 X 34 x -46 64 x 34 x -46 
be = Reversed frames ..| 5 X34 X-42 5 x35 x-46 54 x 34 x -46 6 x34x-46 6 x3} x-46 63 x 34 x -46 
* ocala iit cone. 8 8 8} 9 9} 10 
Bulb angle frames... 94 X 34 X-46 94 X 85 X -52 10 xX85x-50 104 x 34 x -46 105 X 34 x +54 11 x34x-50 
Frames 6 xX3hx-44 6 x34x-48 6 x3} x-48 6 x3hx-48 64 x 34 x -48 64 x 34 x -50 
Reversed frames ... 5 X34 X-44 5 x34 x-48 54 x 34 x -48 6 x34 x-48 6 x34x-48 64 x 34 x +50 
* sid Depth of framing.. 8 8 8h 9 9} 10 
Bulbangleframes... 94 X 34 X-48 10 x34 x-46 10 x34 x-54 104 x 34 x -50 104 x 84 x +58 114 x 84 x +48 
| Frames | 64x3}x-46 6} x 35 x -46 6 x 3h x -46 64 x 34 x -48 6 X 35 X +48 7 x3hx-48 
oa ‘ | cess ca 43 xX 34 x +46 5 X3)x-46 54 X 84 X +46 6 X35 x-48 64 X 84 x +48 6} X 84 x -48 
305 | Depth of framing... 8 8} 9 9} 10 104 
| pumangietrames.| 9h x34x-52 | 10 x3hx-50 | 10hx3}x-46 | 10kx3}x-58 | 11 xabx-b6 | 115x38}x-50 
‘rames .. .. «| GhX34x-46 | 6hxBhx-48 | GhxBhx-50 | 64x34x-50 | 6xBhX-5O | 7 x8EX-50 
| Reversed frames... 5 X3hX-46 5 X3hx-48 54 x 34 x -50 6 x3}x-50 63 x 84 x -50 63 x 3} x -50 
= ita Depth of traming.. 8} 84 9 9} 10 10} 
See 10 x8}x-50 10 x3x-54 10} x 34 x -54 11 x3}x-50 114 x 84 x -48 114 x 85 x -56 
| Frames 7 xX3hx-48 7 X3}x-48 7 x3hx-48 7 X34x-48 7 X3}x-50 7 x8}x-50 
1 | Revered framen...| 43 3h X48 5 x8hx-48 5} x 84 x +48 6 x3hx-48 6} x 35 x 50 7 x8}x-50 
as ae | Depth of framing.. 8} 9 9} 10 103 11 
| Bulb angle trames..| 10 x3}x-54 104 x 3} x -50 104 x 83 x -58 11 x3} x-56 11} x 34 x -56 12 x8}x-52 
| 
| Frames ; 7 x3hx-48 7h x 84 X-46 7k x 3) x-50 7} X35 x50 7h x Bh x -52 7h x 8h X52 
“Reversed frames... 5 X35 X48 5 x3hxX-46 5 x3hx-50 5} x 8$ x -50 6} X 83 X +52 7 X3%x-52 
= _ | Depth of framing. 9 9 94 10 105 11 
| Bulb angle frames..| 105 x 34 x -50 104 x 34 x -54. 11 x3}x-50 114 x 35 x -48 114 x 34 x -60 12 x34x-56 
Frames 8 x3hx-46 8 x3 x-48 8 x38}x-48 8 x3} x-48 8 x3}x-50 8 x38}x-50 
Reversed frames ... 44 X 3h X-46 4} X 34 x -48 5 X38}x-48 5k X 85 X +48 6 x3}x-50 64 X 35 x -50 
7 a | Depth of framing... 95 9 10 103 11 113 
| | Balbangle frames... 104 x 34x -54 105 X3$X-58 | 11 x3}Xx-56 11, x34x-50 | 12 x8%x-52 | 12 x35Xx-62 
| es 
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SIDE FRAMING. 
IFULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
| BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF 
SPACING. FRAMING Feet. Feet. Feet. Feet. Feet. Feet. 
21 22 23 24 25 26 
Inches. Inches, Inches. Inches. Inches. Inches, Inches. 
Frames 7 x3hx-48 7k x 3} x -48 74x 34 x -50 74x 34 x -50 
14 Reversed frames ..| 64 x 3} x -48 64 x 34 X +48 7 x3}x-50 74 x 84 x -50 
Depth of framing.. 104 11 113 12 
Bulb angle or 
channel frames) 11} x 3} x -50 114 x 34 x 60 12 x38hx-62 ]12x3}x3hx-52 
Frames 7 x34x-50 74 x 84 x -50 7 xX 84 X52 8 x3kx-52 8 x34x-54 
‘i Reversed frames ..| 6} x 34 X-50 64 x 84 X50 74, x 84 x -52 Th X 34 X 52 8 x3hx-54 
Depth of framing .. 103 ll 114 12 124 
Bulb angle or 
channel frames) 11} x 34 x -56 12 x384x-52 12 x34x-66 |12x3}x3hx-56/12x4 x4 X-56 
Frames 7 x84x-50 7h x 84 X +50 8 x34x-52 8 x8hx-52 84 x 3h x +52 84 x 84 x -52 
sui | Reversed frames ..| 7 x 84 x +50 7 x34x-50 7h x 84 x +52 8 x35 xX-52 8 x3hx-52 8h x 34 x -52 
| Depth of framing. ll 11} 12 124 13 134 
Bulb angle or 
channel frames) 12 x 3h X-52 12 x8}x-62 ]12x84x3}x-56/12x4 x4 X-52/12x4 x4 X-58/13X4 x4 x +52 
| Frames 7hx3hx-50 | 7hxahx-52 | 8 xBhx-b4 | BhxBhx-52 | 8hxBRx-S2 | 8} xBhx 56 
vi Reversed frames... 7 x 34 Xx -52 Th x Bh x +52 Thx 84 x +54 8 x3hx-52 8h x 34 x -52 84 x 34 x +56 
Depth of framing ..| 11 114 12 13 133 135 
| Bulb angle or 
| channel frames) 12 X34 X-56 12 x3hx-66 [12x84x3hx-58/12x4 x4 xX-58)13x4 X4 X-52 138x4 x4 x-58 
| Frames 74 x 34 x -50 8 x34x-50 8h x 34 x -52 84 x 84x -54 84 x 34 x -56 9 x4 X-b6 
en Reversed frames | 7 X34 X-50 7 x3hx-50 Th Xx 34 x -52 8 x3hx-54 84 x 34 x -56 8h x 3h xX +56 
| Depth of framing.. 114 12 124 13 184 14 
| Bulb angle or 
channel frames) 12 X34X-62 |12x8}X8}X-52|12x4 X4 X-52)13x4 x4 x%-50/18K4 X4 X-58/14K4 X4 X-52 
= 74 x 84 x +50 8 x3} x-50 8} x 34 x -52 8h x 84 x54 9 x4 x-54 9 x4 X-58 
a8 | Reversed frames .| 74 x 34 x -50 7k X 34 x -50 8 x3} x-52 84 X 84 x +54 8h x 35x +54 84 x 8h X +58 
| Depth of framing. 12 12} 13 13} 14 14 
| Channel frames. 12x 3} x8) x-52|12x3hx84Xx-58/12xK4 x4 x58) 18xK4 x4 x54) 13K4 X4 X-62|/14x4 x4 X-56 
vel — ead = 2 
| 
Frames 8 x3}x-52 8 x3}x-50 8} x 3h x-54 84 x 85 X +56 9 x4 X-+56 9k x4 xX-54 
32} Reversed frames ..| 74 x 8} X -52 8 x34x-50 8 x3hx-54 8h x 35 x -56 8} x 84 X-56 8kx4 x-54 
| Depth of framing..| 12 13 13 134 14 144 
Channel frames .. 12x 3} X984X-56|12xX4 X4 X-54/13X4 X4 X+50/13X4 x4 X-58/14X4 X4 x+52|15x4 x4 x-D2 
pf = =f — fe 
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SIDE FRAMING. TABLE © 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 
sorrdien Lap thcae SGCGP MARGENWELTEUNHAN OF OOK Beeetee, on LOWNE IEEE ot So 
D | FRAME TYPE OF FRAMING IN 
SPACING. FRAMING. PEAKS. Feet, Feet. Feet, Feet, Feet. 
8 10 12 18 14 
Feet, Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
Frames... «| 75 XBX-44 7h X 34 X +46 8 x3} x-46 8 x3hx-44 8 x34 x-46 8 x3hx-44 
Reversed frames ... 34 X34 X-44 34 x 34 x -46 34 x 34 x -46 4 x3hx-44 4 x3hx-46 4k x 84 X44 
- - Depth of framing ..| 8 8 8} ) 9 9 
Bulb angle ee 94 x 34 x +50 94 X 84 xX -52 10 x3} x-50 10 x8} x-54 105 x 85 x -46 10} x 34 X-50 
| 
Frames... 4 8 x8hx-44 8 x3hx-44 8 x3hx-46 8 x8hx-44 8 x3hx-46 8 X3hx-44 
Pe coy | Reversed frames. 34 x3hx-44 4 x8hx-44 4 X34xX-46 44x34 x -44 43 x 34 x -46 5 x8hx-44 
ps Depth of framing 4 8} 9 9 9 93 10 
Bulb angle frames... 10 X35 X-46 10 x3}x-54 104 x 84 x +46 104 x 34 x +50 104 x 34 x +54 104 x 84 x -58 
Frames .. .. «| 8 X3%X-44 8 X85x-46 8 x8}x-48 8 x3hx-46 8 X34x-48 8 X3}x-46 
Reversed frames ..| 4 X34 X-44 4 x34x-46 4 X38}x-48 43 x 34 x -46 44 x 84 x -48 5 x8hx-46 
2 Depth of framing .. 9 a 2 94 9 10 
Bulb angle frames..| 10 X35 X-*D4 105 x 35 x -46 10} x 34 x -50 10} x 34 x +54 105 x 84 x -58 11 x34x-50 
Frames .. .. «| 8 X35X-46 8 x34x-46 8 X3}x-48 8 X85x-46 8 x3hx-48 8 x3hx-46 
br 1 | Reversed frames. 4X 34 x -46 44 x 3 x-46 44 x 34 x-48 5 x8hx-46 5 x8hx-48 5} x 84 x -46 
ie Depth of framing .. 9 9 94 10 10 104 
Bulb angle frames..| 104X34x-46 | 105x34x-54 | 105x34x-D8 | 11 x84Xx-50 | 11 x84x-56 | 114x3hx-48 
Frames... «| 8 XB84X-46 8 x3hx-46 8 X8hx-48 8 X8hx-46 8 x3hx-48 8 X8hx-46 
_ | Reversed frames ..| 43 X 34 X +46 5 X84 x46 5 xX8hx-48 5b x 3h x-46 by XB X +48 6 X3}x-46 
ita . Depth of framing .. 9} 10 10 103 104 11 
Bulb angle frames.) 104 X 34 x +54 11 x35x-50 11 xX34x-56 114 x 34 x -48 114 x 34 x -50 11} x 3} x -54 
Frames... .. ..| 8 X34X-46 8 x3hx-48 8 x3hx-50 8 xBhx-48 8 x8$x-50 8 xX 3}x-48 
a any | Reversed frames... 5X 34 x -46 5 xX85x-48 5 xX85x-50 5} x 84 xX -48 5} x 85 x -50 6 X35x-48 
a Depth of framing .. 10 10 10 105 103 11 
Bulb angle frames... 11 X34 X-50 11 x3}x-56 114 x 34 x -48 114 x 84 x -50 11} x 35 X-56 114 x 34 x -60 
Frames... ..| 8 X34X-+48 8 x8hx-48 8 x3}x-50 8 x3} x-48 8 X3}x-50 8 X3hXx-48 
; Reversed frames | 5 X3}X-48 54 xX 84 X-48 bk xX 84 X +50 6 xX84x-48 6 x3kx-50 64 X 3h x -48 
7 = Depth of framing .. 10 105 103 11 11 114 
Bulb angleframes..| 11 X35 X-56 115 x 84 x -50 11} x 85 x +56 114 x 35 x -60 12 x3}xX-52 12 x3hx-56 
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SIDE FRAMING. TABLE © 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 


eS 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO LOWEST DECK AT SIDE, 
D FRAME TYPE OF 
SPACING. FRAMING. Feet. Feet. Feet. Feet. Feet. Feet. 
15 16 17 18 19 20 
Inches, Inches, Inches, Inches, Inches. Inches, Inches, 
Frames 8 xX3hx-48 8 X38} x-48 8 x3hx-48 8 x3kx-48 8 x3} x-50 8 x3kx-50 
Reversed frames ..| 44 X 35 X48 5 xX3hx-48 5} xX Bh X-48 6 xX34x-48 64 X 84 X -50 7 x8}x-50 
33 
Depth of framing .. 9 10 105 11 114 12 
Bulb angle or 1 1 iM 
channel frames| 104 X 3h X°58 11 x3}X-56 114 x 34 x -50 114 x 35 x-60 12 xX84x-62 |12x3}x3}Xx-52 
Frames 8 x3hx-48 8 x3}x-50 8 x3} x-48 8 x3hx-48 8 X3hx-52 8 x3}x-50 
‘at Reversed frames ..| 5 X3qX-48 5 x35x-50 6 X34x-48 64 X 3h X48 7 X8)xX-52 74 x 34 x -50 
Depth of framing .. 10 10 11 114 114 124 
Bulb angle or te 1 4 
channel frames) 11 X34 X-56 11} x 34 x-48 114 x 35 x -60 12 X34x-56 12 x34x-66 |12x8}x3}x-58 
Frames 8 x3hx-50 8 x3hx-50 8 x3bx-50 8 x3hx-50 8 x3hx-52 8 X3}x-52 
A Reversed frames ..| 5 X35 X-50 5} x34 x-50 6 x3}x-50 64 x 85 x-50 74 X 84 X -52 8 x34x-52 
Depth of framing .. 10 105 11 114 12 123 
Bae eee irames| 114X8}X-48 | 114x3hx-56 | 12 xBhx-52 | 12 x3hx-62 |12x3bx3hx-56) 12x4x4x-52 
Frames 8 x3}x-50 8 x3}x-50 8 x3}x-50 8 x8}x- 8 x8}x-52 84 x 34 x -52 
34h Reversed frames ..| 54 X 34 X-50 6 x3}x-50 64 x 34 X -50 7 x3hx-50 8 xX3hx-52 8 X38} x-52 
Depth of framing ., 104 11 114 12 125 13 
Bulb angle or 
channel frames| 114 X 34 X-56 12 x3}x-52 12 x3hx-62 |12x3}x3hx-52| 12xX4x4x-52 | 12x4x4X-58 
Frames 8 x38} x-50 8 x85x-50 8 x8}x-52 8 x3}x-52 8 x3hx-54 84 x 34 x -54 
ms Reversed frames ..| 6 X34 X-50 64 X 85 X-50 7 X3hx-52 7k xX 83 x -52 8 X3hX-54 8 X3yx-d4 
Depth of framing .. 11 114 113 12 124 13 
Bulrnannel frames) 12 XShX-52 | 12 xBhx- 2 x3hx- 12x3}x8}x-56| 12x4x4x-56 | 18K4x4x-50 
Frames 8 x8hx-50 8 x3}x-50 8 x8hx-52 8 x8hx-d2 8h x 84 x-b4 8} X 3h X-54 
mT Reversed frames ..| 64 X 34 X-50 7 x3}x-50 7h x 84 x -52 8 x384}x-52 8} X 34 x “54 8} X 34 X +54 
| Depth of framing .. 114 12 12 124 13 134 
Bulb angle or 
channel frames| 12 X34X-62 |12x84x34x-52/12x3hx3}x-56| 12x4x4x-52 | 18xK4x4xd0 | 13K4x4x-54 
| Frames 8 x3)x-50 8 x3hx-50 8 x3hx-52 8h x Bb x -52 8} x 3h x-54 84 X 34 X58 
gf. [hontai 7 x8}x-50 7EXBEX-5O | 8 X3RX-52 8 x3hx-52 84 x 84 X +54 84 X 84 X-58 
| Depth of framing ., 12 12} 124 13 13} 13} 
‘channel frames .| 12x 84X84X-52|12x3}xX84X-58| 12x4x4x-52 12xX4xX4xX-58 | 18X4x4x*54 | 13X4X4X-62 
a eae 2 | 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


TABLE 3 


(CONCLUDED.) 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D FRAME | TYPE OF 
SPACING. | FRAMING. Feet. Feet. Feet. Feet. Feet. Feet. 
| 21 22 23 24 25 26 
Feet, Inches, | Inches, Inches, Inches. Inches. Inches. Inches, 
Frames | 8 x3hx-52 83 x 34 x -52 8) x 3} x -54 9 X4 x-b4 9k x4 X-52 95 x4 X-56 
A | Reversed frames ... 8 X33 X-52 8 x3hx-52 84 x 34 x -54 84 x 34 x -54 8h x4 X-52 8k x4 x-56 
i " | Depth of framing .. 125 13 135 14 144 145 
| Channel frames 12x4x4x-52 | 12x4x4x-58 | 13x4xK4x-54 | 18K4X4X-62 | 14X4X4X-58 | 15X4xK4X-54 
Frames 8h x 3h x-54 8} x 34 xX -52 8h x 34 x -56 9 x4 X-58 98 x4 X-D4 95 x4 x-60 
- | wavecsstteames..| THEE X54 8k x 3h x-52 8k x 3h x-56 8h x 3h X-58 8x4 x-D4 skx4 x-60 
” | Depth of framing .. 124 135 134 14 144 144 
eke tsseacus 12x4x4x-56 | 13K4xK4x-52 | 13K4K4x-58 | 14K4x4x-56 | 15K4K4X-52 | 15 X4K4X-D8 
2 
Frames 84 x 34 x -54 8} x 34 x -54 9 x4 X-56 9 x4 x-60 98 x4 X-58 9x4 X-62 
iG Reversed frames ..| 8 X34 X-54 83 x 34 x -54 8} x 3h x-56 8} x 34 x -60 8x4 x-58 8x4 X-62 
* | Dapkn of reeine «. 13 13} 4 4 143 143 
| cchentnat Sean 13 x4xX4xX-50 13x4x4x-54 14xX4X4X-52 14X4X4xX-58 15X4xX4xX-56 15x4xX4X-62 
Frames 83 X34 x -54 9 x4 X-54 9k x4 x-52 9k x4 X-56 9k x4 x-60 98 xX4 X-66 
Reversed frames ..| 84 X 84 X°54 84 x 8h x +54 Bkx4 x-52 8x4 X-d6 8hx4 x-60 8kx4 X-66 
ms 7. | Depth of framing .. 135 14 144 143 144 144 
Ohannel frames 13x4x4x-54 | 18K4xK4x-62 | 14K4xK4x-58 | 15X4K4x-54 | 15X4XK4X-58 | 1 X4X4X-66 
| e : 
Frames | 8)x3hx-56 9 x4 X-56 9x4 x-D4 9x4 X-58 9b x4 x-64 
Reversed frames J 85 X 34 X56 8h x 34 x -56 8kx4 x-54 skx4 x-58 sbx4 x-64 
ne - | Depth of framing .. 13} 14 144 144 145 
Channel frames 13 xX4xX4x-58 14X4x4x-52 15xX4xX4X-52 15x4xX4X-56 15x4x4x-64 
Frames 9 x4 X-56 98 x4 X-52 95x4 X-56 98 x4 X-62 
| Reversed frames .. 84 x 34 x -56 8k x4 x-52 8hx4 x-56 8kx4 x-62 
= 74 | Depth of framing .. 14 145 144 144 
| Channel frames 14X4xX4x-52 | 14K4xK4x-58 | 15xK4x4x-54 | 15K4x4X-62 
lavas 9 x4 X-58 9x4 x-54 9x4 x-60 
Reversed frames ..| 84 X35 X-58 8hx4 x-54 8skx4 x-60 
46 36 
| Depth of framing ... 14 144 144 
Ohannel frames ..| 14X4X4X-56 | 15X4x4x-52 | 15X4x4xX-58 


es ee ee ee 
Lioyp’s Recister or SHIPPING, Lonpon.—25th June, 1925. 
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SIDE FRAMING. TABLE SA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES, (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
x es erre' on a AND FROM TOP OF MARGIN PLATE IN WAY OF jaa BOTTOMS, TO LOWEST DECK AT SIDE. 7 
SPACING. FRAMING, PEAKS. Feet. Feet, Feet. Feet. Feet. Feet. Feet. 
8 10 12 13 14 15 16 
Feet. Inches. Inches. Inches, ; Inches. Inches, jada Inches, = cs Inches. Inches, : 
Frames.. .. .. ..| 3k X3X-80 | 34 x3X-30 | 34x3x-32 
2 a Reversed frames ..| 8 x8X-30 | 834X3X-30 | 835 x3x-32 
Depth of framing .. 4 4h 44 
Bulb angle frames.. 54 xX3xX +34 6 X8X-32 | 6 xX3x-38 
Frames.. .. .. -.| 35 X3X-32 | 3b xX3X-34 | 4 x3xX-32 | 4 x3x-30 
“ oe Reversed frames ..| 3 x 3X-32 | 3h X3X-34 | 35xX83X-32 | 4 x3X-30 
Depth of framing .. 4 44 5 5} 
Bulb angle frames... 5} x3 xX-40 | 6 xX3xX-42 | 64x3x-34 | 64xX3x-40 
Frames.. .. .. «| 34 X8X-84 | 4 X3X-32 | 4 xX3X-34| 4 X3xX-32 | 44x3x-32 
20 93h Reversed frames .. 8 x 3X-34 | 835X8X-32 |"B4xX8X-34 | 4 X3xX-32 | 4 x3x-82 
Depth of framing .. A 5 5 5} 6 
Bulbangle frames../ 6 x 3X-30 | 64X3X-34 | 64X3X-38 | 64xX3x-46 | 7 x3Xx-40 
Frames.. .. -. «| 4 X$X-82 | 4 X3X-34| 4 x8xX-36 | 4 xX3X-84 | 44x3xX-34 | 4X3 X-36 
21 a Reversed frames ..| § x 3X-32 | 834 X3X-34 8h x3X-36 | 4 x8x-34 | 4 x8xX-34 | 4 xX8X-36 
Depth of framing .. 4 5 5 5} 6 6 
Bulb angle frames. § x3 xX-38 | 65X3X-38 | 64x3x-44 | 7 x3xX-36 | 7 xX3x-46 | 74xX3X-36 
Frames... .. .. «| 4 X8X-B84 | 4 X8X-36 | 4 x3x-34 | 4 xX3X-86 | 44x3x-36 | 45 x3X-36 | 44x3X-36 
Be wi Reversed frames . 3 x 3X-84 | 3hX3X-86 | 4 x3X-34 | 4 X3X-86 | 4 X3X-386 | 4 xX3X-36 | 44x3X-36 
Depth of framing .. 4 5 54 5} 6 6 64 
Bulb angle frames... § x 8X-42 | 64X3X-44 | 7 x3xX-36 | 7 x3x-40 | 74x8xX-36 | 74x3X-36 | 7x3 X-46 
Frames.. .. .. «| 45X3X-84 | 44x3x-34 | 45 x3x-36 | 44x3xX-34 | 44x3xX-36 | 45x3X-36 | 5 X3X-B6 | 5 xBX-86 
93 24h Reversed frames ..| 3 X3xX-34 | 85 X3xX-84 | 34 x3x-36 | 4 x3x-84 | 4 x3X-36 | 44x3X-36 | 44x8X-36 | 5 xX8X-36 
Depth of framing .. 5 5} 5} 6 6 6} 7 (b 
Balb angle frames.) 6} x 3X -38 | 7 X8X-36 | 7 x3x-40| 7 x3x-46 | 74x3x-36 | 74x3X-46 | 8 x3X-42 | 8kX3X-38 
Frames.. .. .. «| 44X83X-36|5 x3X-32|5 x8x-34|5 x3x-34 | 5 x8xX-86|) 5 x3x-38) 5 x3X-38 | 5bxX3xX-38 
24 85 Reversed frames ... 8 x 3X -36 85 x8x-32 | 8bx3x-34] 4 x8x-34] 4 x8X-36 | 4hx3x-38 | 5 x3X-B8 | 5 x3x-38 
Depth of framing .. 5 6 6 64 6} 64 7 74 
Bulb angle frames. 64 x3 x-44 | 7 x8X-40|7 x3x-46 7kX3x-40 | 78x3x-46 | 8 xX3x-38 | 8 xX3X-46 | 84xX3x-44 
Frames.. .. .. «| 5 X3X°34 | 5 X3X-34 | 5 x8xX-36)5 x8x-86|5 x38x-88 | 5 X3x-38 | 5 x3x-40 | 5} x3 x-40 
i si Reversed frames | 3 X3X-34 | 3hX3X-B4 | 8hX3X-36 | 4 x3X-36 | 44x3X-38| 5 xBx-B8| 5 x8Xx-40 15 x8x-40 
Depth of framing .. bh 6 6 6} 6} 7 7 74 
| Balb angle frames... 7 X8X-36 | 7 X8X-46 | 7kx3x-36 | 74xX3xX-46 | 8 X83X-38 | 8 x3x-46 | 8 x3X-52 | 8kx8Xx-48 


—— i 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. = (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF 


SPACING. FRAMING. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 


17 18 19 20 21 22 23 24 


Feet, Inches. Iaches. Inches, Inches. Inches. Inches. Inches Inches. Inches. 


Frames... .. «. « 
Reversed frames .. 
18 23 


Depth of framing .. 


Bulb angle frames.. 


Frames.. .. oc oo 


Reversed frames .. 


19 234 


Depth of framing .. 


Bulb angle frames.. 


FYAMEB:, 1. «0 os 


Reversed frames .. 


20 234 


Depth of framing .. 


Bulb angle frames.. 


Frames... .. «+ 


Reversed frames .. 


21 24 


Depth of framing .. 


Bulb angle frames... 


WYAMOS.. as. ss oe 


Reversed frames .. 
22 24 


Depth of framing .. 


Bulb angle frames.. 


Reversed frames ., 
28 244 


Depth of framing .. 


Bulb angle frames.. 


Frames.. .. .. ..| 54 X3X-38 


Reversed frames ., 5} x38x-38 


24 25 


Depth of framing .. 8 


Bulb angle frames..| 84 x 3 X -52 


Wrames., .. . 54 x3 x-40 6 X38x-40 
Reversed frames ..| 54 x8 x-40 55x38 x-40 


Depth of framing .. 8 8} 


25 254 


Bulb angle frames... 9 X3X-42 | 9 X3X-52 | | 


———— Ee 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


1 
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SIDE FRAMING. 


TABLE OA 
(SEE CONTINUATION.) 


ae Oa ee on WikGie SLATE it WAT OF DOUBLE BOTTOMS, TO LOWMST DECK AT SIDR. 
D FRAME TYPE OF FRAMING IN | = a 
SPACING. FRAMING. PEAKS. Feet. Feet, Feet, Feet, Feet. Feet. Feet, 
P 8 10 12 18 14 15 16 
Feet, Inches. Inches. Inches. Inches. Inches. Inches. Inches, Inches. Inches, 
Frames... . «5 X83 X+36/5 X34X-36/5 X3hX-36/5 X34X-38/5 x3hx-38/5 xX34X-38/5 X35 x38 5} x 34 X38 
a Reversed frames .|3 X3 X-36|3 X3hX-36|3hx34x-36/4 x3hx-38| 45x 84x -38| 44x 3hX-B8/5 X3hX-38/5 X83} X-38 
iy Depth of framing .. 5} 5} 6 6 64 6} 7 73 
Bulb angle frames..|7 x3 X-40 7h X 3hX-36| 7X 34X46 /8 XBhX-B8/8 xX BhX-46/8 XBhX AG | 8h X 3h X42 | BEX BEX 52 
prames.. .. .. 15 X38 X-38/5 X8hX-36/5 x3kX-38/5 x3hx-40/5 xXBhX-B8/5 xBx-38/5 3h X-40| 53 Xx Bb X40 
Reversed frames ..| 3} X3 X-38|3$X3hx-36/4 XB4X-B8/4 xBhx-40| 45x 34x38) 5 X3BhX-B8/5 X3X-40) 5 x 35 x 40 
= eh Depth of framing .. 54 6 6 6 64 7 7 74 
Bulb angle frames..|7 X3 X-44|74x34X-46|8 X84X-B8/8 x3hx-42/8 x 3h X-46| 8} x 3h x -42 84x 34 x-48)9 xX34x-44 
Frames... .. «| 54 X 34X36 | 5} x Bh X-38 | 5b x 34 x -B8 | 54 x Bh x -B8 | Db X Bh X “88 | 54 X Bh x -40 | 55 XB} X -40 54 x 3h x -40 
am a ee ie me x -36| 3x 3hx-B8|4 x3hx-38/4 x 34x -38| 45x Bh x -88 | 44x 35x40) 5 X Bh X-40 | 5} x 3h X40 
Depth of framing .. lk 6 64 63 7 ‘| 74 8 
Balb angle frames..| 74, x 3h X-36|8 XBhX-38/8 X3hX-46/8 x34X-46| 8} x Bb x -42|8hXBhX 48/9 X BEX 44 | 9H XB} X42 
Frames... .. «| 55X34 X-88 | 54x 35x40 | 54 x 8h X-B8 | 5b x Bh x-88/55xBhX 40/6 X3hX-B8)6 X 34X38) 6 X3}X-38 
ss ba ee 3x8 x-38|8}Xx3hx-40|4 x3) x-38 | 4 x Bb x +38 | 44 x34 x-40| 4h x Bh x38) 5 Bb X38 | 5} X 3} X-38 
Depth of framing .. 6 6 64 7 7 7k 8 8 
Balb angle frames... 7 x 34 X-40|8 XBhX-42|8 x 34X-46| 8h x Bh x -42 | 84 x Bh x -48 | 8hXBEX-52/9 XBhX-48 | 95 XB} X Ad 
Frames... .. «| 5k X 84X40 | 5} x 8h x -40 | 5b x 3h x38 | 5h x 3h X-40/6 XB4X-B8/6 X3hX-BB/6 X3hXx-40/9 X3hX-40 
an 2 Reversed frames ..|3}xX3 x-40|4 x3hx-40| 44x 3h x-88| 45 x 34x -40| 45x 34x -88/5 X3hX-B8/5 x3} x40 54 x 3h x -40 
Depth of framing .. 6 64 7 7 74 8 8 8 
Bulb angle frames..| 7} x 8h X-44| 8 X34 X-50| 8h x Bh X-42 | Bh x Bh x -48 | 8} x Bh X-52|9 x Bh X-48 | Ob x Bh Xx -42 | 9} X 3} X48 
Frames... .. «| 6 X8}X-40/6 X3hX-38/6 X3hX-40|6 x3hx-38/6 xBhx-40|6 X3hXx-40/6 X3bX-40)6 X35 X-38 
ae mt Reversed frames ..| 34x 3 x-40/4 x35X-88)4 X34x-40| 45 x 34x-38 | 45 x 35 x-40/5 x 8h x-40|54x8hx40/6 x 34x38 
Depth of framing .. 64 7 7 7% 74 8 84 9 
Bulb angle frames. § X 34 X-40 | 84 x 8h X-42 | 8} x 3h x -48 | 8h x 3h x-52|9 x Bh X44 | 9b x 3B X42 94 xX Bh x -48 | 94 x 3b xX -52 
Frames... .. 6 X8hX-42/6 XBhX-B8/6 XBhXx-40/6 x3Bhx-42/6 x3Bhx-40/6 X34 X42 | 64 X 3} X-B8 | 6h X 3} X38 
oe | eenStoee ~|BX3_ x-42) 44x35 x88) 45 x 3h x 40) 4b x3} x-42/5 X84 x40) 5 x 8h x42 55 x 3hX-38/6 x 3h x38 
Depth of framing .. 64 | 74 ve 74 8 8 9 94 
Bulb angle frames... § X 3h X +44 | 8h X34 X-52| 9 x Bh x44 9 x 8h x -48 | 94 x Bh x42 oh x 3h x-46 | 9} x 8b x-52 10 x 3} X +48 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


SIDE 


2 
eo 


01 


FRAMING. 


TABLE OA 


(SEE CONTINUATION.) 


D FRAME TYPE OF — aig FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
| SPACING. FRAMING. Feet, Feet, | Feet. Feet. Feet. Feet. | Feet. Feet. 
7 18 19 20 21 22 23 24 
™ 2 
| 
Feet. Inches. Inches, | Inches, Inches, Inches. Inches. Inches, Inches. Inches. 
Frames .. .. BS x 34x -38) 6 xX 3 x +38 | 
Reversed frames../5} x 34 x -38 54 x 34. x -88 | 
26 | % las rx 3) | 
Depth of framing 8 84 
Bulb angle frames\Q Xx 33 xX 48) 9 x 34 x -44 
— = | _| 
| | 
Frames .. .. ..54 X34 X-40/6 X35X-40|/6 xX34x-42 
Reversed frames../55 X 35 X +40! 5g X 8g X 40/6 X35 X-42 
27 | 96h 4x 35 x -40) 55 x Bh | by 
Depth of framing 8 8} 9 
Bulb angle frames|)}, x 34 X -42/ 94 X 34 X -48 | 10 X 34 X-50 
Frames .. .. ..16 X3X-40/6 X35 X-40| 6X35 X-40 | 64 X 35 X-40 
98 a Reversed frames |5} x 35 X-40/6 X34 X-40/6 X34 X-40 | 64 X 35 X-40 
Depth of framing 8} 9 93 10 
Bulb angie frames|)} x 34 X -48/ 10 X 35 X -46 | 10 X 35 X-54 |105 X 34 X -48 
Frames .. .. «16 X34 X +38) 64 X 34 X -38 6h x 34 x-42 | 64 x Bh x-44 | 7 X3hx-44 
29 7h Reversed frames..i6 X84 X-386 xX34X-38/6 X35x-42/ 64x34 x-44 | 65 x 35 x +44 
4 
Depth of framing 9 9 94 10 104 
Bulb angle frames\} x 3h x -52) 10 x 34 x -48 |L04 x 34 x -46|105 x 3h x -58| 11 X 35 X “4 
Frames .. .. ..16 X34 X-40/ 65 x 34 x -40 | 65 X34X-42|7 X34X-42/7 X34x-46/7 X35X-46 
30 es Reversed frames. x 34X-40/6 x34 x-40| 64X34 x-42 | 64 xX 34 x -42 | 64X34 -46/7 X35 X-46 
Depth of framing 9 gh 10 104 105 ll 
Bulb angle frames'1() x 3} x -46| 10 x 34 x -54 |105 x 34 X +52) 11 X 34 X +50 |11} x 34 x 48/11} x 83 X “54 
Frames .. .. ..16 x 34 X-42| 64 x84 x-42|65x34x-44/7 xBbX-44/7 x8hx-46| 74X34 x46) 75X35 X48 
31 28h Reversed frames..6 x 84 x-42/6 x3hx-42| 6534 x-44|64x3hxX-44/7 xBhX-46/7 XBhx-46| 74x 34 x +48 
Depth of framing 9 93 10 103 ll 114 12 
| 
Bulb angle frames|1() x 34 x -50|10} x 3h x -46/10} x 34 X-58 11x 84 X-54 114 x 84 x-54/12 x BhX-52) 12 x 35x -66 
Frames... ...6h x 85X38 6h xB5x-42/7 xBbx44/7 xBhx-44| 7x Bh x44 | 7X BEX 46] 8 XBHX-46 | 8 XBHX-48 
mie as Reversed trames...6} x 3} x +38, 64 x 35x -42|6hxBhX-44/7 xBbx-44/7 xBhx-44/ THX BEX 46] TEXBEX-46 | 8 X3RX-48 
Depth of framing 10 10 103 1 11} 12 123 138 
Banana! frames 10 X 34 X 56/10 x Bh x +52 11 X 3h X-D4 114 X B4X-5O12 xX BEX -AGILD x Bh x -GOHL2 X 3b X By X “O12 X44 X50 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. 


TABLE SA 


(SEE CONTINUATION.) 


DEPTH d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D SPACING. FRAMING. PEAKS. Feet. Feet. Feet, Feet, a 
8 10 12 18 14 
Inches. Inches. Inches, Inches, Inches, Inches, Inches, 
Frames 64 X 3} x -42 64 x 34 x -40 64 x 34 x -42 64 X 34 x -40 64 X 34 X +42 64 x 34 x 38 
Reversed frames... 3X3 X-42 4 x3hx-40 4 x3hx-42 44 x 35 x -40 44 X 34 x +42 5} xX 3) X38 
a Depth of framing.. 7 1k 74 8 8 9 
Bulb angle frames..| 84 X 3h X -42 9 x3x-44 9 x3}x-48 9k X 84 X +42 94 X BE X +46 94 x 34 x +52 
Frames 7 X8hx-42 7 x3hx-44 7 x84x-40 7 X34x-40 7 x34 X+88 7 x3}x-40 
Reversed frames... 34X3 X-42 34 x 84 x -44 4 x3}x-40 4h x 34 x -40 5 X35 X-38 5 x3hx-40 
i Depth of framing.. 74 7; 8 8} 9 9 
Bulb angle frames..| 8} x 84 x -52 9 x34x-52 94 x 34 x +42 94 x 84 x +48 9b X Bh X +52 10 x3hx-46 
an 7h X 84 X42 7h x Bh x -42 7h x 8h x -40 7h x 8h x +38 7h x 8h x +40 7h x 3h X +88 
Reversed frames... 343 X-42 34 x 84 x -42 4 x3hx-40 4h x 34 x -38 43 X 34 X40 5 x8hx-38 
30} Depth of framing.. 8 8 8k 9 9 % 
Balb angie frames... 9 x3hx-46 | 94x3hx-46 | 9hxBhx-48 | 9bXxBEX-D2 | 10 XBhX-4G | 10 X3hX-48 
Frames 7h xX 84 x +42 8 x3}x-40 8 xX8hx-38 8 x3hx-40 8 x3hx-38 8 x35 x-40 
Reversed frames ..| 34 x 3h X-42 34 x 84 x -40 4 xX 84x-38 4 x3hx-40 44 xX 34 X +38 4h x 34 x -40 
: Depth of framing. 8 ah 9 9 9% % 
Bulp angle frames... 94 x 34 x -46 94 x Bk x -48 9} XBhx-b2 | 10 x38hx-46 | 10 xBhx-48 | 10 xBRX-54 
Frames 8 x3hx-42 8 XBhx-42 8 xBhx-40 8 x 34x -40 8 x3hx-42 8 x8%x-40 
Reversed frames ..| 34 X 8h X-42 3h x Bh x -42 4 x84x-40 4h x 84 x -40 44 x Bh x +42 5 x3} x-40 
314 
Depth of framing... 8} 84 9 9} 94 10 
Bulb angle frames... 94 X Bh X “52 9k x84x-52 | 10 x3hx-46 | 10 xBbx-d4 | 1OHXBEX-46 | 10) X3}X-48 
| Frames 8 xshx-42 | 8 xBhx-42 | 8 xBhx-40 | 8 XBhX-42 | 8 XBhXdd | 8 XBHX-ME 
Reversed frames... 4 X34 X-42 4 xX84x-42 4h x 84 x-40 4h x 3h x +42 44 x 35 X44 5 x8hx-44 
3 Depth of framing... 9 9 93 9} 94 10 
[Burbangteframes... 10 XBhX-50 | 10 X8hX-b0 | 10 xBhx-54 | 10) x3} x-46 104 x 34x50 | 104 X3hX-58 
Frames “8 XBR 8 x 8hx-42 8 x3hx-40 8 xBhx-42 8 xBhx-44 8 x 8h x-42 
nt | Reversed frames h 4 x3hx-44 44 x 84 x -42 5 x34x-40 5 x8hx-42 5 X35 X44 5} x 3h x 42 
| Depth of framing. 9 9} 10 10 10 10} 
Bulb angie frames. 10 XBhX-b4 | 1ObXShX-46 | 1OhX3EX-48 | 10} X3}X-52 10h x 84x-58 | 11 x3hx-50 
} | | 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


sincdanar Au acu tor aNIMARae COTE ee aE ee ee ee 
D FRAME TYPE OF | 
SPACING, FRAMING. Feet. Feet. Feet. Feet. Feet. Feet. 
15 16 17 18 19 20 
Feet, Inches, Inches, Inches, Inches, Inches, Inches, Inches. 
Frames... «| 64 X34X-40 64 x 84 x-40 64 x 34 x -40 64 x 84 x -44 7 xX34x-46 7 x8hx-46 
Reversed frames .. 5 X 3 X -40 6 x85x-40 64 X 84 X-40 64 X 84 x +44 64 x Bh x +46 7 X8hx-46 
as 208 Depth of framing... 9 9} 10 10 104 11 
Bulb angleframes... JQ) X34 X-46 10 x3}x-54 104 x 34 x -48 104 x 84 x -58 114 x 34 x -48 114 x 85 x -54 
Frames. -. «| = 7 X34X+38 7 X8}%X-38 7 x8hx-42 7 x8hx-44 7h Xx 84 x44 7h x 8h x +46 
Reversed frames... 54 X 84 X +38 6 xX84x-38 6 xX8hx-42 64 xX 84 x -44 64 X 84 xX +44 7 x8hx-46 
om ey Depth of framing .. 93 10 10 10} 11 11} 
Bulb angle frames... 10) X35 Xx -48 10 x35x-56 103 x 34 x -52 1l X8}x-54 114 x 84 x -50 12 x3}x-52 
Frames. .. «| § X84X-38 8 x3hx-42 8 x8hx-42 8 x8hx-46 8 x3hx-46 8 X8}Xx-48 
Reversed frames .| 5 x3} X-38 5 x8hx-42 54 X 84 x -42 54 x 8h x +46 6 x8hx-46 64 X 85 X-48 
= 30% Depth of framing .. 10 10 104 104 11 114 
Bulb angle frames... 1() X34 Xx -56 104 x 84 x -52 11 x3}x-50 114 x 84 x -48 114 x 84x -54 12 x3}x-56 
Frames. .. «| § X84X-40 8 xX34x-44 8 xX8kx-44 8 x384x-46 8 x3hx-46 8 x3}x-50 
Reversed frames... 5 X3hX +40 5 xBhx-dd | 5EXBEX-44 | 6 XBhX-46 64 x Bh x +46 63 XB} X -50 
4 Depth of framing .. 10 10 104 ll 114 113 
Bulb angie frames... 10} x 3) x -48 104 x 84 x +58 11 x3}%x-54 114 x 84 x -54 12 x3hx-52 12 x3} x-62 
Frames... 8 XBhX-40 8 xB8hx-42 8 x8hx-44 8 x8hx-44 8 X3hx-46 8 x3}x-50 
Reversed frames ..| 54 x 34 x -40 54 x 34 x -42 6 X3hx-44 64 X 84 x -44 7 x3hx-46 7 x3hx-50 
| ald on Depth of framing .. 103 105 11 113 12 12 
PeMgnannel frames! 104 34x-56 | 11 x3hx-58 | 11hx3hx-50 | 12 xBhx-48 | 12 x8}x-60 |12x3}x3}x-52 
Frames... «| 8 XBhX-42 8 x 3hx-42 8 x 3hx-46 8 X8hx-46 8 X3hx-48 | 8 x85X-52 
Reversed frames... 54 x 34 x-42 6 x3hx-42 6 x8hx-46 64 x 34 x -46 7 X85x-48 74 X 83 X +52 
ee ze Depth of framing .. 103 11 11 114 12 12 
SwVehanmel ames, 11 X3hXx-50 | Ubx3hx-48 | 1bxBhx-54 | 12 xBhx-52 | 12 x8hx-66 |12x3}x3}x-56 
[Frames .. | 8 X34X-42 8 xBhXx-44 8 xX3}x-46 8 x3hx-46 8 x3hx-50 8 x3hx-52 
a bg Reversed frames... 6 X34 X-42 6 x385x-44 64 X Bb X -46 7 x85x-46 7 x8hx-50 8 X3hx-52 
eae ye 11 ll 114 12 12 125 
| PeMenannel frames; 115X34X-48 | 114x34x-50 | 12 x34X-52 | 12 x3hx-60 |12x3}x34x-52 12x4 x4 x-b2 
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TABLE SA 


(SEE CONTINUATION.) 


SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF 
SPACING. FRAMING. Feet, Feet, Feet. Feet, Feet. Feet, 
21 22 23 24 25 26 
Inches, Inches. Inches. Inches. Inches, Inches, Inches. 
Frames 7h X 34 X-46 74 X34 X48 8 x3hx-46 8 x3hx-50 
bk Reversed frames... 7 X34X-46 7h X 34 X +48 8 x8hx-46 8 x38}x-50 
9 
Depth of framing.. 114 12 13 13 
Bulb angle or 
channel frames 12 X34 X-52 12 x8hx-66 J12x8}x3}x-56/12x4 x4 x-54 
Frames 74 x 3h x -46 8 x3}x-48 8 x3}x-48 8 X 34 X +52 9 x4 x-54 
Reversed frames... 74x 3h X-46 7h x 3h X48 8 x3x-48 8 x8hx-52 8 X8hx-54 
30 
Depth of framing.. 12 124 13 13 134 
Bulb angle or 
channel frames) 12 X35X-60 [12x3}x3}x-54|/12xK4 x4 X-50|12x4 X4 X-58/13X4 X4 X-54 
Frames 8 xX3hx-48 8 x3}x-50 84 x 35 x +52 QU AEXEBZ 9 x4 X56 9 x4 x-56 
- Reversed frames... 7 X34X-48 7h X 84 X-50 8 x8hx-52 8 x3hx-52 8 X8hx-56 8h X 3h X +56 
Depth of framing.. 12 124 13 13} 135 14 
Bulb angle or 
channel frames) 12 X34X-66 |12X3}Xx84X-58/12xX4 x4 X-58/18K4 x4 X-52/1BX4 x4 X-58/14X4 X4 X52 
Frames 8 X35 X-52 8 X3}x-52 84 X 3h x +54 9 x4 x-54 9 x4 x-56 9 x4 x-60 
a Reversed frames... 7} X 34 X +52 8 x3hx-52 8 x3hx-54 8 x3bx-54 8} X 85 X-56 8} X 3h X -60 
Depth of framing.. 12 124 13 134 14 14 
Channel frames ..| 12X34x34X-b6|12xX4 x4 xX-52|13x4 x4 xX-bO/13K4 x4 x54) 14XK4 x4 K-52) 14X4 X4 K-58 
Frames 8 x84x-54 8h x 3 x +52 8h x 8k x -52 9 x4 X-D6 9 x4 x-58 9x4 x54 
bik Reversed frames ..| 74 X 84 X-54 8 x3hx-52 84 x 34 x -52 8 x3hx-56 8} x 84 xX -58 8hx4 x-54 
1 
Depth of framing.. 12 13 134 135 14 144 
Channel frames ... 12X35 X34X-58|12X4 x4 X-58/13xX4 x4 X-52/18x4 x4 x-58/14xX4 x4 xX-D6/15X4 X4 X-52 
peeincinces — | = = 
Frames 8 x3hx-54 84 x 84 X +54 84 x 34 X-56 9 x4 X-56 9bx4 x-52 9x4 X58 
| 
a | Reversed frames | 8 X34 X-54 8 x3}x-54 8} x 34 x -56 8} x 34 x -56 8x4 x-52 8} x4 x-58 
Depth of framing .. 124 13 13} | 14 145 144 
| Chane! frames /12x4 x4 X-56/13X4 x4 X-50/13x4 x4 X58) 14x4 X4 x-52|14x4 x4 X58) 15X4 X4 X56 
| sani 8h x 3h X-52 8k x 3h x-54 9 x4 X-54 9 x4 X-58 9x4 X-56 9x4 x-60 
ba | Reversed frames... § X3}X-52 8h x Bh x-54 8h x BEX -54 8h x 84 x -58 8Ex4 x-56 8x4 x-60 
| gok | 
| Depth of framing.. 13 133 14 14 144 14} 
Channel frames ..|12X4 X4 X-58/13K4 X4 X-B4/13K4 x4 X62) 14K4 X4 X-DE)1SX4 X4 X54) 1DX4 X4 X58 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. 


TABLE OA 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D | FRAME TYPE OF FRAMING IN 
SPACING. FRAMING. PEAKS. Feet. Feet. Feet. Feet, Feet. 
8 10 12 13 14 
Feet, Inches, | Inches. Inches. Inches. Inches. Inches. Inches. 
| a 8 x3bx-44 8 X8hx-44 8 xX3hx-42 8 X8hx-44 8 X3hx-46 8 X83} x44 
| Reversed frames ..| 4 X 3} X-46 4k x 84 x -44 5 X8hx-42 5 x8hx-44 5 X8}x-46 5} X Bh X44 
ta se Depth of framing .. 9 9} 10 10 10 105 
Bulbangleframes..| 104 x 35 x -48 104 x 35 x -48 104 x 3 x +52 10§X84X-58 | 11 x3}x-50 11 X35X-54 
| Frames 8 x3kx-44 | 8 xBhXx-44 8 X34x-42 8 xBkx-44 | 8 xBhx-4e | 8 XBhX-44 
| mevaresa trams -| 4k x 8hx-44 5 x3hx-44 5k x 3h x -42 bh X Bh X44 by X Bh X46 6 X3_ x -44 
41 335 
Depth of framing .. 9} 10 104 103 104 11 
Bulb angle frames... 105% 35x -50 | 104X35X-58 | 11 x84x-D0 | 11 x3hx-d4 | 115x3hx-48 | 115x3}X-50 
4 = | = 
| Frames 8 x3hx-46 8 x3hx-44 8 x3bx-46 8 x3hx-44 8 x3hx-46 8 x3hx-44 
_ | Reversed frames ..| 43 X 35 X -46 5k X 84 X-44 5} x 84 x -46 6 X34x-44 6 X3}x-46 63 x Bh X44 
sg = | Depth of framing . 94 104 103 11 ib 114 
Bulbangleframes..| 104 x 34 x -54. 11 xX34x-54 114 x 34x +48 114 x 34 x -50 114 x 34 x +54 12 X3}x-48 
Frames 8 X8hx-46 8 X8hx-44 8 x84x-46 8 x8hx-44 8 X33 X-46 8 X8X-44 
es - | Reversed frames... 5 X34X-46 6 xBhx-44 6 x3hx-46 6h x 84 x-44 6} x 34 x 46 7 XBhx-44 
344 
“| Depth of framing .. 10 11 11 11} 113 12 
Bulb angleframes... 11 x34X-50 | 114xXBhX-50 | 11kxBhx-54 | 12 xBhx-48 | 12 xBhx-D2 | 12 X35X-56 
ce as Sule | daa, . : ; 
| Frames 8 x3hx-46 8 xX3hx-46 8 xX34x-48 8 x3hx-46 8 X3hx-48 8 x3} x-46 
ie | Reversed frames ..| bh x 34 x +46 6 x3hx-46 6 x3hx-48 6h x 84 x -46 64 x 34 x -48 7 x35X-46 
ie | Depth of framing .. ‘ 103 11 11 114 114 12 
| sun mcg aston: 114 x 34 x -48 114 x 34 x -54 12 x3}x-48 12 x34x-52 12 x3}x-56 12 x34x-60 
7 r L 7 : 
| Frames 8 x3bx-48 8 x3hx-46 8 x3hx-48 8 x3hx-46 8 x3hx-48 8 x35 x -46 
ie om | Reversed frames ..| 5}x34x-48 | 65x 34X46 6hx3hx-48 | 7 xBhx-46 | 7 x85X-48 72 x 84 X -46 
“| Depth of framing .. 104 113 114 12 12 125 
| ate 1}x3hx-50 | 12 x3bx-52 | 12 x3bx-56 | 12 xBkx-60 | 12 x3bx-66 [12x3}x3}x-50 
| Frames | 8 x3}x-48 8 x3hx-48 8 x3hx-48 x84 x- x 85 X48 8 X3}x-50 
_Reversedframes | § X34 X-48 64 X 34 x -48 7 X3}X-48 7 x3hx-50 74 X 84 x -48 74 X 35 X +50 
a is | Depth of framing .. 11 113 12 12 125 125 
(“channel frames‘ 114 x 33 x -60 12 x3} x-56 12 x3hx-66 |[12x34x3hx-52| 12x 3h x Bh x +54 | 12 X35 X 35 X-48 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. 


TABLE SA 
(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF <: 
SPACING, FRAMING. Feet. Feet. Feet. Feet, Feet. Feet. 
15 16 17 18 19 20 
Inches, Inches, Inches, Inches, Inches. Inches. Inches. 
rare 8 xX8hx-44 8 x38hx-44 8 x8}x-48 8 x3hx-48 8 x3}x-50 8 x3hx-54 
- Reversed frames ..| 6 X 3h X-44 64 X 34 x -44 64 x 34 x -48 7 X85x-48 74 X 85 x +50 8 x3) x-54 
Depth of framing .. 11 114 114 12 124 124 
Bulb angle or 
channel frames) 114 x 34 x -50 12 x8}x-48 12 x84x-56 12 x84x-66 |12x3}x3}x-58/12x4 x4 x-56 
eaten 8 x38}x-44 8 X84x-44 8 x38hx-48 8 X3}x-48 8 x3hx-52 8) X 34 x -54 
a Reversed frames ..| 64 X 34 X +44 7 X8hx-44 7 x85x-48 7k x 84 X-48 8 x8}x-52 8 x3$x-54 
Depth of framing .. 114 12 12 12} 123 13 
Bulb angle or 
channel frames) 12 x3) X+48 12 x35x-56 12 x8}x-66 |12x34x35x-54/12x4 x4 x-52/18x4 x4 x-50 
Frames 8 x38bx-44 8 x3hx-46 X85 x- 8 x3hx-50 84 x 34 x -52 9 x4°x-52 
. Reversed frames ..| 7 Xx 3h Xx -44 7 x3hx-50 7% X 84 xX +50 8 x8hx-52 8 x8hx-52 
Depth of framing .. 12 12 124 13 183 
Bulb angle or 
channel frames) 12 x 34 Xx +56 12 x 34 x 34 x -52 | 12 x 34.x34x-58/12x 4x4 x-58/18x4 x4 X-52 
eee 8 x85x-46 8 X3x-46 8 x3} x-50 8 x34x-50 84 x 34 x -52 9 x4 x-52 
ba Reversed frames... 7 x 34x -46 74 x 84 X46 74 x 34 x -50 8 x3}x-50 8 x 84 x -52 8} x 84 x -52 
Depth of framing .. 12 124 124 13 133 14 
Bulb angle or 
channel frames) 12 xX35X-+60 [12x35 x3}x-50|12x3$x84x-58|12x4 x4 X-54/18X4 X4 X-52Z|13XK4 X4 X-58 
Srames (75s .)1. 8 xX34x-48 8 X8hx-48 8} x 34 x -48 84 x 34 x +50 9 x4 X-50 9 X4 X-54 
a Reversed frames .. 7 x8hx-48 74 x 84 X-48 74 X 84 X +48 8 x34x-50 8 x3}x-50 85 x 84 x -54 
Depth of framing .. 12 125 13 134 14 14 
Bulb angle or | 
channel frames) 12 x 3h x -66 12x 34x34x-54/12x4 x4 x-50/18x4 x4 X-50/13xX4 x4 x-54)/13X4 x4 X-62 
Frames... | 8 X8hX-48 8 x3}x-48 8 x 34 x -48 9 x4 x52 9 x4 xX-52 9 X4 X-56 
ba Reversed frames... 7} x 34 x -48 8 x3hx-48 8 x3bx-48 8 x3hx-52 8hx4 x-52 84 X 34 X +56 
Depth of framing ..| 12} 13 134 134 14 14 
| Chamnelframes .. 12 X3}x34xX-54/12x4 x4 X-50/12X4 X4 X-58/13K4 x4 X-52/13K4 X4 X-58/14X4 X4 X-52 
Frames | 8x3hx-48 85 x 34 x -48 9 x4 X-48 9 x4 x-52 9 x4 X-56 9k x4 x-52 
a Reversed frames .. 74x 34 X-48 8 x3hx-48 8 x3bx-48 | 84 x 84 Xx +52 8x4 x-56 8x4 x-52 
| Depth of framing .. 13 134 14 14 14 14} 


Channel frames 


-~12x4 x4 x-50 


| 


12xX4 x4 X-58|13xX4 x4 x-50 


13xX4 x4 X-58/14X4 X4 X-52)14X4 x4 X-D8 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (CONCLUDED.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF _ — 
D SPACING. FRAMING. Feet, Feet, Feet, Feet, Feet, Feet, 
21 22 23 24 25 26 
Feet, Inches, Inches Inches, Inches. Inches, Inches, Inches, 
Frames 8kxBhx-54 | 8hx8}X-56 9 x4 x-56 9kX4 X52 9x4 x58 9Bx4 x-62 
Reversed frames .. 8 x84 x -54 8) x 34 X-56 84 x 4 X +56 8h x4 x +52 85 x4 X-58 83 x4 x 62 
40 33 
Depth of framing.. 13 134 14 145 144 14h 
Channel frames ..|138X4 X4 X-D0|/18X4 X4 X-D8|14x4 x4 X-52/14K4 x4 X-58/15X4 X4 X-56/15X4 X4 X-62 
| 
Frames 9 x4 X-b4 9 X4 X-D4 9bx4 x-b2 9x4 X-56 9x4 x-60 9x4 X-66 
Reversed frames ..) 8 X34 X-D4 84 x 34 X54 8h x4 x-52 8hx4 x-56 8)x4 x-60 8yx4 x-66 
41 33 
s Depth of framing.. 134 14 144 144 144 144 
Channel frames ... 13X4 X4 X-D4/13X4 X4 X-62/14K4 X4 X58) 1DX4 xX4 X-54/15X4 X4 K-58) 1DX4 X4 X66 
Frames 9 x4 X-b4 9 x4 X-58 9X4 X-b4 9x4 X-58 9bx4 x64 
Reversed frames ... 84 x 34 X +54 8kx4 X58 84 x4 X-54 8kx4 x-58 83x4 X-64 
42 34 
Depth of framing.. 14 14 144 14} 145 
Ohannel frames ..|13X4 X4 X-62/14X4 X4 X-D6/15xX4 X4 X-52/15x4 x4 X-56/15xX4 x4 X64 
Frames 9X4 X56 | 9x4 X-52 9x4 X-56 94x4 x-62 
Reversed frames... 84 X 34 X56 84x4 X52 8h x4 X56 8x4 X-62 
43 344 
Depth of framing.. 14 144 144 144 
Channel frames ..|14X%4 X4 X+52/14X4 X4 X-58/15X4 X4 X-54/15X4 X4 X-62 
Frames 9 x4 x-58 9b x4 X-D6 94 x4 x-60 9b x4 X-66 
Reversed frames .. 8} x 34 x58 8} X4 X-56 8} x4 -60 8} x4 X-66 
44 35 
Depth of framing.. 14 144 144 144 
Ohannel frames ..J14X%4 X4 X-56|15X4 X4 X-54/15xX4 x4 X-58|15X4 X4 X-66 
Frames 95xX4 X-52 98 x4 X-58 9h x4 x-62 
Reversed frames... 85 X4 X-52 84 x4 X-58 84x4 X-62 
45 354 
Depth of framing.. 144 144 145 
Channel frames ..|14X4 X4 X-58/15X4 X4 X-56/15xX4 X4 X-62 
| Frames 9h x4 X+56 94 x4 X -62 
Reversed frames .. 8} X4 X-56 8} x4 X-62 
46 36 F 
Depth of framing.. 144 144 
Channel frames ... 15 X4 X4 X-°54/15X4 X4 X-62 


a 


Luoyp’s Rua@ister oF Sarppine, Lonpon.—25th June, 1925. 
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SIDE FRAMING. TABLE 4 


COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
FRAME TYPE OF FRAMING IN AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D = a ce bs 4 
he Lg FRAMING. ERAES. Feet, | Feet. Feet. | Feet. | Feet. Feet. Feet. 
10 12 13 14 15 16 
Feet. Inches. Inches. Inches. Inches. Inches, | Inches. | Inches. Inches. Inches. 
Frames... .. .|3 X83 X-26/38 X83 X-26/3 X3 x-28 
18 23 Reversed frames ..| 24 X 2} x -26 | 2} X 23x -26 | 24x 2}X-28 | 
Depth of framing .. 3 3 3 
Angle frames... 9X3 X-32/5)X3 X-32/53X3 X-34 
Frames .. .. ..|3 X83 X-26/3 X38 X-26/3 X3 X-28/3 X3 X-28) 
; Reversed frames ..| 3 X24 X-26/3 x24x-26/3 x24x-2813 x38 x-28 
19 235 
Depth of framing .. 3h 8h 3} 33 
Angie frames .. .|6 X38 X-32/6 X8 X-32/6 X38 X-34/64xX3 X-34| 
Frames .. .. ..|8 X38 X-28/3 X8 X-28/3 x3 x-3213 X8 X-30]3838 xX-30 
20 931 Reversed frames ...8 X24X-28|3 xX24x-28|3 x2}x-32/3 x3 X-3013 x3 x 30 | 
! _ | 
Depth of framing .. 3} 83 3} | 34 4 
| 
Avames =.  -|6 X8 X-34|6 XB X-B34/6Rx8 Xx-82 BEX x-34| 
Frames... .|8 X83 X-28/3 X83 X-28138 x3 x-82/3}x3 X-30/38)x3 x-30/8}x3B x-32 
21 o4 Reversed frames ..|3 X3 X-28/3 x3 X-2813 x3 x-82/3 x3 x-30/384x3 x-30/8)x3 x-32} 
Depth of framing . | 35 | 33 33 4 4} | 4} 
Aes angle 61x 3 X-34|6)X3 X-B4]54x8 X-28/5}x38 x-B416 xB X-82/6 x3 x-38| 
| | | 
ou =s ay J = 
| | 
Frames .|3 X3 X-30]3 X38 X-32/3 x3 x 34/333 X 32/333 x-321384x3 x-34/4 X8 x-84 
22 si Reversed frames ..|3 X3 X-30]3 X38 X-32/8 X3 X-34/3 X38 X-82/3}X3 X-32/38)X3 X-34/3)x3 X-34) 
Depth of framing ... 3} 3} 3} 4 4} 44 5 
Angie cyPuPangle GX 3 X-38]5}X3 x-28/5}x3 x-32/54x3 x-4016 xB x-38/6 x3 x-42/6}x3 x +38 | 
| oma bor 
| Frames .. .. ..|3 XB X-32/3)X3 X-32/34X3 x-B4/4 XB X-B2/4 XB X-B2/4 KB K-B4l4 XB X-B4/49xX3 X34 
23 p41 | Reversed frames .|3 X83 X-82|3 x8 x-82/3 x8 x-34{8 x3 x-32/8}x3 x-82/383x3 x-84/4 xB x-B4/4 XB x-84 
oF | | 
Depth of framing .. 33 4 a 4} 5 5 5} 
Bulb angle frames|5}X3 X-28/5}X3 x-40|6 X38 X-30/6 X38 X-838/63}x3 x-34/61X3 X-88/7 X8 X-86/7 X38 X-46 
: ae : eae . | _ 
Frames .. .. .|3 X8 X-32/83X8 X-34/384X8 x-36|4 X38 X-34/4 X38 x34 4 x3 X-36/4 X8 X-36/42x3 X-36 
24 95 _| Reversed frames .|3 X38 X-32)/3 x3 X-34/3 x3 x-36/3 X3 X-34/3}x3 xX-34/38}xX3 X-36/4 XB X-36/4 x3 X-36 
Depth of framing .. 3} | 4 4 4} 5 5 | 5} 6 
Bulb angle frames, 5} X 3 +286 x3 x-30|6 x8 X-34/6 x3 x-42/6)x3 x-88/6)X3 x-44/7 X3 x-40/7EX3 X-36 
ees i eras 8 Trae ae eae | , gr pee tian i. } nate 1 Se 
Frames... ..)3 X3 X-34/3}X3 X-34/3)X3 X-36/4 XB X-B4/4 XB X-B4/4 XB X-B6/4EXB X-3B6/4)X3 X-40 
25 op, | Reremed fame. 3X3 X-B4/39X3 X-B4/3}X3 X-36/33X3 X34) 4 XB x-B4/4 XB X-BG/4 XB X-B6/49X3 X-40 
| Depth of framing ..| 33 4} 4} 5 53 5} 6 6 
Bulb angle frames 5} X 3 X-32/G6 XB X-42/6}xX3 X-B2/6}XB x-B8/7 xB X+86/7 X83 x-40|7}X3 x-36/7}x3 x-44 


| . | | 
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SIDE FRAMING. TABLE ob 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


| AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
| FRAME | TYPE OF 


D | = = = 


|SPACING.| FRAMING. Feet | Feet. Feet. Feet. Feet. Feet. Feet. 


7 18 10° | 86 21 Sai" |e 24 25 


Feet. | Inches. Inches. Inches. Inehes. Inches. 


Inches. Inches. Inches. Inches. Inches. 
| Frames SA heal 


Reversed frames .. | | | 


18 2 


| Depth of framing .. 


Angle frames .. 


Frames 


Reversed frames .. | 


19 | 23) | 


Depth of framing ..) 


Angle frames .. .. | | | 


Frames 


Reversed frames .. | | 
20 | 234 | | 


Depth of framing .. | 


Angle or bulb ang] | 
frames” 25. .2°(<:| | | 


| 
BIAIGOB os. ke es 


Reversed frames .. | 


Q1 | 24 


Depth of framing .. 


Angle or bulb angle 
frames .. .. 


Frames .. .. 4. { 


Reversed frames .. 


22 | 24 | | 
| 


Depth of framing .. 


| Bulb anglo frames 


| Reversed frames .. | 


23 244 


| 
Depth of framing ..| | | | 


Bulb angle frames} 


Frames .. .. ../45X3 x 40 


Reversed frames meee X83 X 40) 


bo 
oT 


24 


Depth of framing .. 6 | 


Bulb angle frames 74 X38 X44 


| 
Frames .. .. ../5 X38 X-401I5 X38 xX-40) 


| 
Reversed frames ..|45X3 X-405 X38 x-40 
25 254 | | 


Depth of framing .. 64 


~“] 


| 
| } 
| Bulb angle framesi8 X3 X-408 X38 X-52 | | | 


| | 
EY, HI a I 
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SIDE FRAMING. TABLE e 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
| AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D FRAME TYPE OF FRAMING IN 
SPACING. FRAMING. = PEAKS. Feet. Feet. Feet. Feet. Feet. Feet, Feet. 
8 10 12 13 14 15 16 
Feet, Touches. Inches. | Inches. Inches. Inches. cidaak Inches. aie Inches. 
Frames .. .. ..| 3§X3X-80 |8}X3 X-36|4 X83 X-B4/4 X83 X-86/45x3 x-36|45x3 x-38/45x3 x38) 45x38 x42 
26 96 Reversed frames ..| 3 X3X-30 35X38 X-36/3hx38 X-B4/3hxX3 x-86/84X38 X-86/4 X8 X-38/45x3 x-38/ 45x38 x-42 
| | | 
Depth of framing .. 4 4t 5 5 5} 5 6 6 
Bulb angie frames) 54 X3X-34 |64X3 X-32/64X3 x-38|65xX3 x-44/7 X38 x-40/7 X8 X-44/74 XB X-40/8 X3 X-38 
Frames .. .. ..| 3X 3X°B2 |4 X83 X-B4/4 XB X-B6/45X3 X-B4/ 45X33 X-B6/4EX3 X-B8)5 XB x-B8/5 XB x42 
‘ik Reversed frames ..| 8 X3X-32 |84X8 X-34/84X8 x-86/3hx3 x-84/4 x3 x-86/44x3 x-38/44xX3 xX-38/45XB X-42 
27 6 
Depth of framing .. 4 5 5 5} 6 6 6} 63 
Bulb angle frames| 54 X8X-40 |64X3 X38) 64X3 X-44|/7 x3 X-86|74X3 X-36/75X3 X-40/8 X38 X-38/8 XB x-44 
Frames .. .. ..| 34X3X-+34 4 X38 X-36/4 XB X-B8/45X3 X-38/45X3 X-3B8/44x3B X-40/5 XB x-40/5 XB X44 
| 
| 
i : Reversed frames ..| 8 X3X-+34 |8}X3 X-36|/4 X38 X-38/4 X8 X-38/44x3 x-38/45x3 X-40/45x8 x-40/45x3 X44 
2 7 | 
Depth of framing .. 4 5 5 5} 6 6 64 63 
Bulb angle frames! 6 X3X-80 |64X8 X-44/7 X38 X-86/7 x8 x-44/74X3 X-40/74X3 X-44/8 XB x-40/84X3 X-88 
Frames ., .. ..| 4 X3X°32 44 x 34 X-36 | 44 x 84 x -88 | 44. x84x-38/5 X34X-38/5 x34X-38/5 x3}x-38/5 x85 x-42 
re os Reversed frames ..| 8 X3X-82 |34X8 X:36/4 X38 X-88/44x3 x-38/44x3 x-38|/44x3 x-38/5 X38 x-38|/5 X83 x-42 
Depth of framing ..| 44 5} 5} 6 64 64 7 7 
Bulb angle frames) 6 X3X-38 | 7 xX 84x-40|7 x8}x-44|75x35x-40/8 X35X-38|8 x34x-38/8 x34X-46 | 8h X Bh x “42 
ass Ps 2) em | = =i ie al a a| wrt at =e 
Frames .. .. ..| 4 X3X:34 | 45x34 x-38 | 45 x 84 Xx-38| 45x34X-38/5 X3}x-B8/5 x85X-40/5 x34x-40/5 x84X-44 
an i Reversed frames ..| 8 X3X-34 |4 X3 X-88/4$X3 X-38/45x3 x-38|45x3 x-38/44X3 X-40/5 X38 xX-40/5 XB x-44 
Depth of framing .. 4} 53 6 6 64 63 7 7 
Bulb angle frames) 6 X3X-42 /7 X34X-44|74X34x-40|74X3$X-40/8 X34X-38/8 X34 X-40 | 84x 3} X-38 | 85 x Bh x -46 
| ——- - —|-— a ee Se se = 
| 
|wrames .. .. ..| 44X3X-B4 (44x 3hx-38|44x 35 x-40| 44x 34-4215 X85X-40/5 x35X-40/5 x35X-44) 54x 85 X44 
- a Reversed frames | 3 X3X+34 |44xX3 X-38/44x8 x-40/44x3 x-42| 44x38 x+40/5 x8 X-40/5 X3 x-44/5 x8 x-44 
| | | 
Depth of framing .. Hy | 6 6 6 64 | 7 7 7 
Bulb angle frames| 64 X3X-+38 | 74X34 X-40| 74 X34X-44/8 X34X-38/8 x34 x-40/ 84x34 x-38| 85x 34x-46/9 xB5X-42 
[ae a | a So.) (it anes a is eee, |e, aaa 7 a 
| Frames .. .. ..| 44X3X-36 | 45x34 x-40| 44 x 34 x -42 | 44X35 -44/5 x35 -42/5 x Bh X42 | 5b x BEX 42 5s X 34 x -46 
82 29 | Reversed frames... 3 X 8X -B6 (4kx8 x-40/45x3 X42/44x8 x44) 44x38 X-42/5 XB X-42/5 XB X-42/5 XB X46 
Depth of framing - 5 6 6 | 6 64 7 } 7h | 74 
| | | 
| Belb angle | 65X8xX-44 | 74 x3) x-44| 8 x8}X-38 8 X3hxX-40)8 x 8hXx-44 | 8X Bh X42 |8hX3FX-52/9 XB} X-46 


| | | | 
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SIDE FRAMING. TABLE 4. 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


DEPTH (a) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF 
D FRAME TYPE OF “A apr MARGIN ami tg WAY is desea BOTTOMS, TO pains DECK AT SIDE. 
| TREK Feet, | Feet. | Feet. Feet. | Feet. Feet. Feet. Feet. Feet. 
ae 18 19 20 | 21 22 23 24 25 
Feet. es ; aie | Inches. | Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
| Frames .. .. J X83 X-42\5 XB X-42) 
96 | 26 | Reversed frames a x3 X-42)5 XB X 42 
Depth of framing ..| 65 7 
Bulb angle frames8 X3 X-44\85X3 X42 
|wrames .. .. iD X83 X-4215RX8 X-42/5bx3 x-42 
Reversed frames [0 X83 X-42\5 X8 X-42/54X3 x-42 
27 264 
Depth of framing .. 7 7 8 
Bulb angle frames[8} X3 X+42/85X3 X-52|9 XB X-46 
Frames .. .. 1S X8 X-44\54X3 X-44/55X3 X-46] 6 X38 X-46 
Reversed frames ../) X38 X-44/5 X38 X-44/54x3 X-46] 54X83 X-46 
28 27 
Depth of framing .. 4 73 8 8 
Bulb angle frames|8} X38 X-46\9 X3 X-42/9) x3} x-44| 95x85 x -50 
Frames .. .. ..|54 X 34 X-42/54 X 84 X-42'54 X 85 X +48) 6 X35X-44) 6 XB5X-44 
gay | Reversed frames ..5 XB X42 5X3 X-42/54X3 x-48) 55 X35X-44) 6 xBhX-44 
i gh Depth of framing .. 7 8 8 8h 9 
Bulb angle frames 84 X 34 X +529 X 3h X-46/9} X 35 X-46)10 X34 x -46)105 x 84 x -44 
Frames .. .. ../55X35X-4455X34X-44/6 X85 X-42| 6 X35X-46| 6 X34X-46] 64X35 X-46 
j Reversed frames ../5 X3 X-44/55X3 x-44\55 X34 X-42| 54 X34X-46] 6 X85X-46] 6 X34X-46 
ag si | Depth of framing .. 74 8 8} 8h 9 9} 
Bulb angle frames\9 X35 X-429 X35 X-5094X35X-52)10 x34 x -50/10} x 34 X 48/105 x 35 X -54 
Frames .. .. ../D5 X34 X-44/54 x 34X-4416 X34x-44| 64X34 X-44| 64 X34 -46] 65X35 X-46) 7 X85X-46 
uA | de Reversed frames ../05X3 X-44/54 x 84 x -44/55 x 34 X-44] 54x35 x-44) 6 x35x-46| 64X34 xX 46, 64 X 35 X +46 
Depth of framing .. 8 8 8} 9 93 10 105 
Bulb angle frames\) X 34 X -50\94 x 84 X -48)/10 X 35 X-46)10 x34 x -54|105 X 34 x -54/11 X34 x -50)115 x 35 x -48 
| Frames .. .. ..|D4X35X-4654x34X-466 34X46) 64x34 x-46| 64x34) x-48| 64x35X-48| 7 XB4X-48) 7 X84X-48 
r Levemeiteme Ike’ 5 -46|54 x 84 x -46155 x 84 x -46) 55 x 34x -46] 6 xX34x-48) 64 x85 x-48) 6434-48) 7 X85X-48 
- 7 Depth of framing... 8 8 8} 9 9 10 105 11 
Bulb angle frames 94 X 34 X +4495 x 3} x 52/10 x 84 x -50)104 X34 X-46/11 X3}X-4611 x34 X-56\114 35 Xx -5012 x35 X-48 


SN 2 ES 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE & 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
SPACING. FRAMING, PEAKS. Pont: Peek. Feet, Feet, Feet. 
8 10 12 138 14 
Inches. Inches. Inches. Inches, Inches. Inches. | Inches. 
Frames 5 X83 X-34 5 X34X-38 5 xX3)x-40 5 X8)x-42 5 xX3)x-42 53 X33 X40 
Reversed frames... 8 X3 X-34 45 x3 X-38 44X38 X-40 43X38 X-42 5 X38 X-42 5 x3 x-40 
+: Depth of framing.. 54 6} 6} 6} 7 74 
Bulbangletrames..| 7 X3 X-36 8 X3}x-38 8 X84 X-40 8 X8}X-44 8} x3} X-42 85 X 3) X48 
Frames 5 X83 X-36 5 X3}X-38 5 x3}X-38 5 xX3}x-40 5 x8hx-44 5} X 3} x +42 
Reversed frames ..| 3 X3 X-36 5 X83 X-38 5 X83 X-38 5 X83 X-40 5 X83 X-44 5 XB X-42 
i Depth of framing... 5} 7 cj 7 7 7% 
Bulb angleframes..| 7 X3 X-40 8 xX3ix-46 8 X3hx-46 8 X3hx-52 8} X 34x -46 84 x 35 X +52 
Frames 5 X38 X-38 5 x3hXx-38 5 X84X-40 5} X38} X-38 5} X35 x -38 5} X33 X40 
Reversed frames ..| 34X3 X-38 5 X38 X-38 5 X38 x-40 5 x3 X-38 55X38 X-38 53X38 x-40 
”" Depth of framing .. 55 7 7 7} 8 8 
Bulbangle frames... 7 X3 X-44 8 X38} X-46 8 X3}X-52 84x 3) X-44 84 X 34 x -52 9 X3}X-42 
Frames 5yX3hX-36 5 X3}x-40 5} X 3} .X-38 53x 34x -42 54x 3}.x-40 5} 3) X42 
ee 3 X38 X-36 5 X38 X-40 5 X38 X-38 5 X83 x-42 5EX3 x-40 5yXx3 x42 
Depth of framing .. 6 a 74 7 8 8 
Bulbangleframes.., 7} X34 X-36 8 X3hxX-52 84X35 X-44 8} x3)x-52 9 X3}xX-42 9 X3>Xx-46 
Frames 54 X 34 X +38 51x 3} x-40 5}x3}x-42 5} x3)x-44 5} X 8) X42 5} X 3) x -40 
“i Reversed frames ..| 34% 3X-38 5 X38 x-40 5 X8 xX-42 5 X83 X-44 53x83 X-42 53 33 X-40 
Depth of framing... 6 74 7 7% 8 8 
Bulbangleframes..| 7}X3}X-40 81X38) x-48 8} x 34 X-52 9 x3hx-42 9 xX8}x-46 93 X 3} x -42 
Frames 5} X83X-40 5} x3). x-42 6 x3}x-40 6 x3}x-42 6 xX3}x-40 6 x35x-40 
Mg Reversed frames ..| 33X3 X-40 5 X8 X-42 5 x8 x-40 5 x3 x-42 5 xX8}x-40 53 X 33 xX -40 
Depth of framing .. 6 74 8 8 8 8} 
Bulbangietrames..| 7} X3} X-44 8} X 3h X -52 9 X3}x-42 9 xX3}Xx-46 93 X 3h x -42 | 93 X 3} X48 
Frames 6 X3}x-40 6 x3}x-42 6 x3ix-44 6 x3ix-42 6 x3}x-40 6 X3}Xx-42 
23) Reversed frames ..| 34X3 X-40 5 X38 x-42 5 X8.xX-44 5E x3 X-42 5} X38}x-40 | 53X35 X-42 
Depth of framing . 6} 8 8 8} 83 8} 
| Bulbangleframes..| 8 X33 X-40 | 9 X3>X-46 | 93X8EX-40 | 93 xX3EX-44 | 9} X3}X-48 10 X3}X-42 
SU ee ee 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D FRAME TYPE OF a z 2 ¥ oe 7 ae. t. 
SPACING. FRAMING. Peet. | Feet. Feet Feet. Feet. Feet. 
15 16 7, 18 19 20 
Feet. Inches. Inches. Inches. Tuches. Inches, Inches. Inches. 
rishi 54x 3hx-42 bEXBEX-44 5b x 8h x -44 6 x3bx-44 6 x3hx-44 6h X 34 X +46 
ae = Reversed frames ..| 5X3 X-42 5yxX3 X-44 5‘ x 84 X-44 54x 84 x -44 6 x3hx-44 6 x3hx-46 
Depth of framing .. 8 8 8 83 9 9 
Bulbangle frames..| 9 X3}X-46 9 x3}x-50 9kx3hx-48 | 10 x3hx-46 | 10 x3¥X-54 | 103X3X-54 
Frames 54x 34x -44 5} x34 xX -42 6 x34 x-42 6 x3hx-46 6 X35x-46 64 X 34 X -48 
Reverseateanion .|. WOSeOn pod: 54x 31x -42 5} xX 34 x -42 5} X 34 x -46 6 x34x-46 6 X3kxX-48 
- ” Depth of framing .. 8 8 84 84 9 9} 
Bulbangleframes..| 9 X85X-50 93x 34X46 94 x 34 x +52 10 x384x-50 103 x 34 x -46 11 x3}x-46 
Frames 54x 32x -40 6 x3}x-40 6 x3hx-44 64 X 34 x -44 65 X3}.x-44 64 X 34 Xx -46 
~ AF Reversed frames ..| 54 X 34 X-40 54x 3EX-40 5} xX 34x -44 5} x 34 x -44 6 X3}x-44 64 X 34 xX -46 
; Depth of framing .. 8 8} 84 9 9} 10 
Bulbangieframes..| 94X83} X-42 94 x 34 x -48 10 x34x-46 10 x34x-54 104 X 35 X-50 11 X34x-50 
Frames 5L x 34x -42 6 x3hx-42 6 xX3hx-46 64 x 34 x -46 64 x 34 X-48 64 X 35 X48 
A ks Berea | Dee Bia eee 54 x 34 x -42 54 x 34 x -46 5k x 84 x -46 6 X34x-48 63 X 34 X-48 
Depth of framing .. 8 8} 8} 9 9} 10 
Bulbangleframes..| 94 X84 X-46 10 x3) x-42 10 x34 x-50 104 X 34 x -46 11 x3}x-46 11 x3}xX-56 
Frames 6 x3}x-40 6 xX3kx-44 6 X8kx-44 64 x 34 X46 7 X84x-46 7 X34x-48 
sa ae Reversedtrames..| Das Sa X40 54 x 34 Xx -44 6 x3hx-44 6 x3hx-46 6 X34x-46 64 X 34 x +48 
; Depth of framing... 83 84 9 9} - 10 103 
Bulbangletrames..| 94 X35X-48 10 X35 X-46 10 x34x-54 10% x 34 x -54 11 x3}%x-50 113 x 34 x -50 
Frames 6 X34}x-42 6 X34x-44 6 x3hx-46 64 X 35 x -48 7 X8}xX-48 7 x35x-50 
ea va Reversed frames ..| 54X33 X-42 6 X84x-44 6 x3hx-46 6 x34x-48 6 x34x-48 64 X 34 x -50 
Depth of framing .. 8} 9 9 9} 10 103 
Bulbangietrames..| 10 X33X-42 10 x3hx-54 103 X 84 x -46 11 x34X-46 11 x35x-56 114 x 3} x -56 
Frames 6 X3}x-42 6 x34x-46 64 X 34 x -46 7 X34x-46 7 X84x-48 74 X 34 X48 
a om Reversed frames ..| 6 X33 X-42 6 X34xX-46 6 X3hx-46 6 x3) x-46 64 X 34 X +48 6} X 85 X -48 
"| Depth of framing... 9 9} 10 103 11 
Bulbangleframes..| 10 X33 X-50 103 x 35 X -46 103 x 35 x +54 11 x3}4x-50 114 X34 x -50 12 x34x-48 


een LS SSS 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE A 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D FRAME TYPE OF _ 7 <T 4 5 
SPACING. FRAMING. eek! Veet Feet. Feet. Feet, Feet. 
21 22 23 24 25 26 
Feet. Inches. Inches. Inches. Inches. Inches. Inches, Inches, 
wee 64 x 34 x -46 7 X3}x-48 7 X8}x-48 7k X 34 X -48 
Reversed frames ..| 64 X 34 X-46 64 x 34 X48 7 X3)Xx-48 7 X84x-48 
a ans Depth of framing .. 10 105 11 113 
Bulb angleframes..| 11 X33 X-50 114 x 34 x -50 12 X34x-48 12 x38}x-56 
Frames 64 x 34 x -48 7 X38}X-50 7 X84x-50 7k X 84 X-50 
Reversed frames ..| 64X34 X-48 64 X 34 X-50 7 xX84x-50 7 x34x-50 
84 80 
Depth of framing .. 10 105 11 114 
Bulbangleframes,.| 11 x3} X56 114 x 34 X-56 12 x8} x-52 12 x3} x-62 
meat 7 X8hX-46 74 X 34 X48 7k X 34 X -48 8 X3kx-48 8 x38}x-50 
Reversed tramed!..| Gad BHX46 64 x 3} x -48 7 X8kx-48 7 x84x-48 74 xX 84x -50 
35 305 
Depth of framing .. 105 11 114 12 12} 
Bulbangleor | 114x84x-48 | 12 x8hx-48 | 12 x8hx-56 | 12 x8hx-66 |12x3hx3}x-58 
woke 7 x384x-50 7k X 34 X-48 7k X 34 x -50 8 xX3hx-52 8} x 34 xX -50 9 x4 X-52 
Reversed frames ..| 64 X 84 X°50 7 X84x-48 7 X384xX-50 Th X 84 X +52 Tk X 84 X +50 8 x3hx-52 
36 31 
Denthipetrcnink.: 104 114 114 12 13 134 
Bulb angle oF mes) 114X34X-56 | 12 x8kx-b6 | 12 x84x-62 |12x3}x3hx-56/12x4 x4 x-54/13x4 x4 X-52 
Pica oa 7% X 34 xX +48 74 X 34 X-50 8 x34x-50 8 X34x-52 8} x 34 x -50 9 X4 X-54 
Reversed frames ..| 64 X 8} X-48 7 x8}x-50 7 X8}x-50 8 x3hx-52 8 x3hx-50 8 X34x-54 
” _ Depth of framing .. 11 114 12 12} 133 13} 
Bulb angle oF mes! 114X84x-6O | 12 x3hx-62 |12xX3hXx34x-52/12xX4 x4 xX-52/18X4 X4 X-B0/13X4 X4 X-54 
ree 74 x 3h x -50 7k X 34 X +52 8 X3hXx-52 8 X3hx-54 9 X4 X-52 9 X4 X-54 
Bevemediframes’..| G4X'Sh X*50 7k X 84 X +52 7h X 34 X -52 8 x3hx-54 8 x3hx-52 85 X 34 x -54 
_ ” Depth of framing .. 11 113 12 125 134 14 
Bulbangleor | 12 x84x-52 | 12 x8hx-66 |12x3hx3hx-56)12x4 x4 x-56\/13K4 X4 X-52/14K4 X4 X-50 
eames 74 X 34 X-50 8 x3}x-50 9 x4 X50 | 9 X4 x-54 9 x4 X-56 
Severed imees..| 784% -50 7 x38hx-50 | 8 x8hx-50 8 XBhX-54 8h x 84 X56 
7” Depth of framing .. 114 12 : 13} = 134 14 
| ee itil | 12>¢8)x-69 12x 3} x 3} x-52/12x4 x4 X-52/18X4 x4 X-50)13K4 X4 X-54/14X4 X4 X52 


u 
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SIDE FRAMING. TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
D FRAME | TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
SPACING. | FRAMING, PEAKS. Feet. Rou. Feet. Feet. Peet. 
10 12 18 14 
Feet. Inches. Inches. Inches. Inches. Inches. Inches, Inches. 
vrames .. .. ..| 6 X8$X-42 63 X32 x40 63 X 3) X42 64x 3}.x-44 61x 31x-42 64 x 84 x44 
40 Rivomataes | SHOR xed 5 X38 x-40 5% B 1-42 5 X38 X-44 5 x8}x-42 5 X8hx-44 
= Depth of traming.. 63 83 85 8} 8} 84 
Bulbangleframes,,, 8 X33X-44 9 X32X-52 95 X 3h X44 94x34 -48 10 x38}x-42 10 x8hx-46 
| 
Frames... «| 64 X34 x-42 63X3hX -44 64X33 X-46 63X38) -48 63 X 35 X44 64 X 34 X46 
ii ” Reversedtramens| | ae COmOCsAD 5 X83 xX-44 5 x8 Xx-46 5 X83 x-48 5 x8}x-44 5 x34x-46 
Depth of framing .. 7 8} 8} 8} 84 8} 
Bulbangleframes..| 84 X 34 X-42 9} x 34x -48 93x 34-50 10 x3}x-44 10 x34x-46 10 x34x-50 
| Frames... 7 X3hx-42 7 x8}x-42 7 X8x-44 7 xX8}x-46 7 X84x-48 7 x84x-46 
Hevtteadanes | —BEOCBNOS- 42 44x 81x -42 43x 31x -44 4} x 31x -46 44 x 34 x -48 5 x8hx-46 
i - Depth of framing ... 74 8} 8} 8} 8} 9 
Bulb angle _—? 84 X 84 X +52 93x 38)x-52 10 x3}x-46 10 x3}x-50 10 x34x-54 104 x 34 x -46 
Frames .. .. ..| 7 X84X-42 7% x3} x-44 7k X 84x -42 7h X33 x-44 74 x 84 x -46 7h X 84 X44 
* Reversed frames ..| S48 X42 4 X3hx-44 4k x 34 x -42 4 x 84 x -44 4k x 34 x -46 5 xX8hx-44 
ka Depth of framing .. 8 84 9 9 9 94 
Bulb iebesircies,| 9 x34x-46 10 X3$x-46 10 x3}x-50 10 x3}x-54 104 x 34 x -46 104 x 34 x -50 
| = 
yramee.. | THXSEX-42 | Thx B}X-44 Thx 34X-46 7h x 3}x-48 Thx 3h x-46 8 x3hx-44 
: Reversed frames i 34 x 34 x -42 44 x 34x -44 4h x 8} x -46 44 x 83 x -48 5 x3hx-46 5 x34x-44 
g " Depth of framing .. 8 9 9 9 9} 10 
Bulbangle frames... 94 X 84 X-46 10 x3}x-54 10} x 34x -46 103} x 3}x-50 10} x 85 x -54 103 x 34 x -58 
| Frames .. .. .| 8 X85X-42 8 x3hx-46 8 X3hx-44 8 x3}x-46 8 x3hx-44 8 x3hx-46 
i ue Reversed frames ..| 8} X85 X-42 4 x3}x-46 44x 8h x -44 44x 3}x-46 5 x8hx-44 5 X8hx-46 
7 . | Depth of framing.. 83 9 9} % 10 10 
Bulbangleframes..| 9}X 34X52 103 x 33x -46 10} x3}. +50 103 x 3}.x +54 104 x 34 x -58 11 x34x-50 
| Frames Cee. x 84 x -42 8 X35xX-46 8 x3hx-44 8 xX3}X-46 8 x3hx-44 8 x34x-46 
a on Reversed frames : 4 xX3}x-42 43 x 33. X-46 5 X8hx-44 5 x8}x-46 54 x 34x -44 5} x 84 x -46 
| Depth of framing .. 9 9h 10 10 | 103 103 
Bulbangleframes.| 10 X34 X-50 104 X33. x-54 104 x 8} X-+58 1l x8}x-50 11 x3}x-54 11} x 34 x -48 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
, iets ree Eel a Feet. tao j Feet, Feet. Feet, 
15 16 ig: 18 19 20 
Feet. Inches. | Inches. Inches. Inches. Inches. Inches. Inches. 
Frames 64 X35 X44 64x34 x-44 7 xX8hx-44 7 X35xX-46 7 X84x-50 74 xX 84 X +52 
5 j Reversed frames ..| 54X34 X-44 6 x34x-44 6 xX8hx-44 64 x 34 X-46 64 x 34 x -50 7 X8hx-52 
; Depth of framing . 9 95 10 104 105 11 
Bulbangleframes..| 10 X85X-54 | 105X34x-50 | 10x8hX-58 | 114x3}x-48 | 115X3}X-56 12 x3hx-56 
Frames 64x 3h x-46 64 x 34 x -46 7 xX34x-46 7 X834x-48 7 x3hx-54 74 x 84 x -54 
7a gay | versed frames. 5} x 84 X46 6 x3}x-46 6 xX3hx-46 64 x 3h x-48 7 x3hx-54 7 x8hx-54 
Depth of framing .. 9 9} 10 105 104 11 
Bulbangieframes,.| 104384 X-46 104 x 34 x -54 11 x34x-50 114 x 3} x-50 12 x84x-52 12 x3}x-62 
Frames. .. ..| 7 X8hX-48 7 x3hx-44 7 X84x-46 7 x3}x-50 74 x 84 X +52 8 x3hx-52 
a g4 | Reversed frames .. 5 X34x-48 6 xX3hx-44 65 X 34 x -46 64 x 34 Xx -50 7 X3hx-52 7 x8hx-52 
Depth of framing .. 9 107> 103 105 11 114 
Bulbangieframos,.| 104 84%-50 105 x 34 x -58 11} x 34 x -48 114 x 34-56 12 x34x-56 12 x3hx-66 
Frames 7h X 8h X +48 7k x 84 x -48 8 x3hx-48 8 xX3hx-50 8 x34x-50 8 x3hx-52 
ba gay | Reversed trames .. 5 x3hx-48 54 x 34 x -48 5k x 34 X-48 6 x3}x-50 64 x 34 x -50 74 x 84 x -52 
4 Depth of framing .. 93 10 104 11 114 12 
Bulbangleor | 11 x3hx-46 | 11 x8hx-56 | 114x384x-50 | 12 x3hx-52 | 12 x8hx-62 ]12x384x8}x-56 
Frames 8 x3}x-46 8 x3hx-46 8 x34x-48 8 x3}x-52 8 X34x-54 8 xX3hx-54 
Reversed frames ..| 5 X3hX-46 54 x 34 x -46 6 xX8hx-48 64 x 3h x-52 7 X3hx-54 7h x 34 X54 
ce = Depth of framing .. 10 10} 11 11 11} 12 
PoMganael framee| 11 XB4X-5O | 1EXBhXAS | 12 xBhX-48 | 12 xBhX-56 [12X3}XB}Xx-52/ 12x34 x3} x-58 
2 eat ae eee ie Be 
Frames 8 X35X-46 8 x3}x-50 | 8 x 34x -50 8 x3hx-52 8} x 34 x -52 84 x 34 xX-54 
_, | Reversed frames .. 5g X 84 X46 5k x 85 X-50 | pase Bhx-50 | 7 XBHX-D2 7 X34x-52 7h x 84 X-54 
= Depth of framing ..| 105 103 11 114 12 12} 
(Bumbangie or 114x384x-48 | 11kx3hx-56 | 12 x3hx-52 x 3h x:> 12 x 8b x Bb X56 12x4 x4 X-56 
—— = : ee tee onli u eee Sas 
Frames : 8 x3} X-46 8 x3} x-50 8 x3}x-50 8} x 35 X-50 8h x 34 x +52 9 X4 X-52 
Reversed frames ; 6 xX8hxX-46 6 X3hx-50 | 64 X 35 X +50 63 x 35 x -50 7hX35X-52 | 7h X 34 X-52 
ie ¥ | peptn of rraming ..| 1 i | 14 12 12} | 13 
| Bath angle or nea! LIGXBEX-54 | 12 x9hx-52 | 12 xBhx-62 |12x3}x3}x-52/12x4 x4 x-b2/12X4 x4 X-58 


oo 


channel framesi 


SIDE F 


~1 


RAMING. 


COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE & 


(Concluded. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


| 
1 


D FRAME TYPE OF | 
| SPACING | FRAMING, | F 
| eet, 
| | 21 
aes ge) Ha : 
Feet. Inches. Inches. 
| 
Frames 8 x3hx-52 
| Reversed frames . Y ee 34 X +52 
40 SS | 
| Depth of framing .. 1 14 
Bulb angle or 
channel frames) 12 X 34 X +66 
| 
| 
oi 
| Frames 8 X 34 X +52 
| Reversed frames ..| 74 x 34 X +52 
a1 | 33} | 
Depth of framing ..| 12 
| Channelframes ..| 12 X 35 X 34 X +56 
| 
as _——————— | 
| Frames “| 84 x 34 xX +50 
| | Reversed frames . 7X 3 x +50 
ag | 34 | 
Depth of framing .. 124 
| | € 
Channel frames ..| 12 X 35 X 34 X-58 
| ] | 
| 
Frames .| 84 x 34 x +50 
eee Rae ee 
| Reversed frames ..| 74 X 39 X-50 
43 345 ; 
| Depth of framing .. 125 
| | 
Channel frames ..| 12X4 X4 X-50 
| Frames Al 84 x 34 x -52 
Reversed frames... 8 X 84x-52 | 
44 | 35 
| | Depth of framing --| 13 
| | 
| Channelframes .|12X4 X4 X-D8 
| | 
| 
| Frames 8} x 34 X54 
| 
Reversed frames .. 8 xX 34 x +54 
45 35) 
| Depth of framing . 13 
Channel frames .|13X4 X4 X-50 
— 
Frames 9 X4 x-54 
| 
Reversed frames . 8 X3}x-54 
46 36 
Depth of framing .. 13} 
| Channelframes ..|13X4 X4 X-D4 


Feet. 


22 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE EOTTOMS, TO LOWEST DECK AT SIDE. 


Feet. Feet. Feet. 
23 24 25 26 
Inches. Inches. Inches, Inches. 
8 x3}x-54 9 X4 X-52 9 x4 x-54 9 x4 x-58 
8 X3hXx-54 8 X3hX-52 84 X 85 X-54 84 x 84 x -58 
124 134 14 14 


12x4 x4 X-56 


12x4 x4 xX-52 


84 x 34 x -52 


8 X3hx-52 
| 


| 
» 


vo 


1 
|12x4 x4 x58 


84 X 34 x -54 


8 x3hx-54 
18 
| 


[18xX4 x4 x50 | 


84 X 34 X-54 
84 x 34 x -54 


13xX4 X4 X-54 


| 


8 X 34 X +56 
84 x 34 X-56 
18} 


13x4 x4 X +58 | 


9 X4 X-54 
84 x 34 x-54 
14 


14X4 x4 X-50 
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84 x 84 x -54 
8 X3hx-54 
13 
13X4 X4 X-50 


9 x4 X-+52 
8 xX3hx-52 
135 


13xX4 X4 X-+52 


9 x4 x-52 
8} X 34 x -52 
14 


13x4 xX4 X-58 


9 x4 x-54 
84 x 84 x -54 
14 


14X4 X4 X-50 


\19x4 x4 x-52 


9 x4 X-54 
8 xX34x-54 
133 


138x4 X4 x-54 


14x4 X4 X-50 


14X4 xX4 X-56 


9 x4 X-56 
84 x 34 x -56 
14 
14X4 X4 X-52 


9hx4 X-52 
8X4 x-52 
144 
14x4 X4 X-58 


9 X4 X-54 
| 8hx3hx-54 
14 
14X4 X4 X50 


D6 
56 
14 


l14x4 x4 x-52 


} 


9 X4 X-58 
84 x 34 x-58 
14 
Pree X4 X-56 


95X4 X+56 
8k x4 X-56 
144 
15xX4 x4 xX-54 


9b x4 x-54 


| 8X4 X-54 


144 
115x4 x4 X-52 


95 x4 X-58 
8h x4 X-58 
144 
15X4 X4 X-56 


a 
| 
94 x4 X-52 


84 x4 x-52 


l4y 


14x4 X4 X-58 


95 xX4 X-56 


| 8kx4 x-56 


144 
15xX4 x4 x-54 


93 x4 X-60 
84 x4 X-60 
145 
15x4 xX4 X-58 


9 X4 X-58 
8) x 34 X-58 
14 


14X4 X4 X-56 


95xX4 x-54 
84x4 X-54 
145 


15xX4 X4 X-52 


| 
| 
| 
| 


94 x4 X-52 
85x4 X-52 
144 


14X4 X4 X-58 


95 x4 X-60 
8x4 x-60 
144 
15x4 X4 X-58 


9B X4 X-56 
8h x4 x-56 


1 


145 


15x4 x4 x-54 


95 x4 X-62 
84x4 x-62 
144 
15X4 X4 X-62 
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PANTING ARRANGEMENTS. 


TABLE 5 


DEEP FRAMES and INTERCOSTAL STRINGERS. (SEE CONTINUATION.) 
pee D DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 
TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. 
Fall poe 
| entra structure Feet. Feet. | Feet. Feet. Feet. Feet. Feet. 
10 12 14 16 18 20 22 
Feet. Feet. Inches. Inches, Inches. Inches. Inches. Inches. Inches, 
10 18 |A 5 X8 x-28 5 x8 x-84 55 x3 X-36 6 X38 X-34 64x38 x-84 7x8 x82 
SS ee 
12 | 20 | 5 X38 x34 | 54x38 x34) 6 XB X32 64 x3 x-34 7_.X8_x:36 7EX3 X-34 8 X38 X:36 
| x 
14 | 21 ||| 5x3 x-34 | 6 x3 x-32| 6x3 X-32 7X8 x-34 7X3 X-36 8 X8 X36 85x38 X38 
ee 
| 
16 | 22 ||| 6 x3 x-36 | 64x38 x-36| 7 X38 x-34 7EX3 X34 8 X38 X-36 8hxX3 x36 9 x3 x-40 
1s | 28 || 65x38 X38 | 7 x8 x-38| 7EXB X-34 8 X38 X-36 84 x3 X-36 9 x3 x-40 94 x 34 x -40 
| 
20 | 24 |)| 7 x8 x38 | 7bx3 x-38| 8 xB x-36 8kx3 Xx-36 9 x8 x-40 9 X8 x-46 9} X 3h X +46 
ee, | =! = 
22 | 26 | 7kX3 x-40 8 x3 x-40 8k x3 x-38 9 x3 x-40 9 x38 x-46 94 x 84 x -42 10 x3} x-46 
(Soa 4 vee 2S CER 
24 | 28 é 8 x3 x-40 85x38 x-40 9 x8 x-40 9 x3 x-46 94 x 34 x -42 10 x3hx-44 10} x 3} x 46 
1 es 2 Bee 
a 
26 | 80 |5 8x3 x-40 | 9 x8 x-40| 95X32X-40 94x 3x46 | 10 xBhx-44 | 1OKX3EX-42 | IL X3hX-46 
| = = ee a 
28 | 32 || 9 X3 x-42 9k x3hx-42 | 10 x3hx-42 10 x34 x-46 10} x 84 x -42 11 x3hx-44 114 x 34 x +46 
—_— ee Oe — SS 
| ‘ 
80 | 34 ; 9} x3hx-42 | 10 x3hx-42 | 10 x3}x-50 105 x 34 x -46 11 x3hx-44 114 x 34 x -44 12 x34x-48 
——_ a re ee ——__ 
82 86 10 x3hx-44 | 10}x84x-44 | 105 X3}x-50 1l xX3}x-48 | 11} x 35 x -46 12 x34x-46 ji2xabxoh x 
| P ) ae vee a ae 
34 | 88 ||| 10hx3hx-46 | 11 x3hx-46| 11 x3hx-52 | 114x3hx-50 | 12 x3hx-48 [12X35x 3X44 12X4 X4 X46 
86 | 40 11 x3hx-46 | 114x34x-46 | 12 x35 X-46 12 x3hx-52 i2xa alas 1x x4 X-44)13X4 x4 X44 
88 | 42 114x38hx-48 | 12 ah o0 [iexsy aba 12x 3hx3hx-48/12xX4 x4 X48 13K4 x4 x44) 144 X4 XdE 
| 
SS | aa 48 — 2 -— 
40 44 \v| 12 x3hx-50 |12x4x4x-42/12xK4 x4 x-46/13K4 x4 X-42/13X4 X4 X46) 14 X4 x4 X44) 14 x4 x4 xX-50 
42 46 f\ | 12x4 x4 xn | 18.424 x-48 |18%4 x4 x-46|/14K4 x4 x-42|14xX4 x4 X46) 14x4 X4 x52 | 15 x4 x4 X+50 
44 & 18x4 x4 A cy X4 X-48/15x4 x4 X-42/15xX4 X4 X-46/15X4 X4 x52 | 15x 4 x4 xX-60 
joe) | a eee 
a 138x4 x4 x-48/13x4 x4 xX-54 
46 Vi xd x4 x-44/15X 4446/15 K4 X4 K-50) 15x 4 X4 X-54/15X4 X4 XOBT GY Lg Yigg | 4 x4 x-D4 
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PANTING ARRANGEMENTS. TABLE 5 
DEEP FRAMES and INTERCOSTAL STRINGERS. (CONCLUDED.) 
DEPTH D | DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT i 
CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 2 
pS pa ~ OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. Z Face Angle 
Full | Complete 3 on Btringer. 
Scant- | Super- 7 Z 
ling | structure Feet, Feet. Feet. Feet. Feet, Feet. ¢ 
Vessels.| Vessels. 3 
24 26 28 380 82 384 z 
Feet. Feet. A Tnches. Inches. Inches. Inches. Inches, Inches. Inches Inches, 
12 20 30/8 x8 x-+80 
14° 21 *30| 3 X83 xX-34 
16 | 22 94 x 34 Xx -46 32| 84x83 X-34 
5 = 
18 | 23 |3| 10 xs}x-46 | 11 x3}x-50 4) 4 x8 X84 
<q 
2 “ 2 : = 
20 | 24/8! 104x3hx-46 114X3$X-48 |[12x4 x4 x-44 34/4 X3 X-38 
22 | 26/1!| 11 x3hx-46 12 x34x-48 |19x4 x4 x-50/14xX4 X4 X-46 *36 
24 | 28 114 X35x-46 112X8}x3hx-44/19x4 x4 x-44/15X4 X4 X-44/15X4 x4 X-58 38 
18x4 X4 x: 
26 | 80/y| 12 x38hx-48 [12x4 x4 x-44/1gx4 x4 x-50/15X4 X4 X-48/15X4 x4 X-64 4 ee 40| 55X38 
A\.. tate 13xX4 x4 x-48/14xK4 x4 x-48 
12 x 3} x 84 x -42| 18 “49 ; “52 ‘ 2 
28 | 32 35X35 X-42/138xX4 x4 X42] 14x4 xd x-4G6/15X4 X4 XD Tse ls ieareole 40| 55 X34 x -42 
ala a 13xX4 x4 x-b4/14x4 x4 x-52] : 
80 | 34 12x4 x4 X-42/13xX4 X4 X48) 4x4 x4 x-5Q/15X4 x4 X-56 “Ma ena 4 REESEED 42) 6 X35 X-42 
7 cee 4x4 x4 x-48/14x4 x4 X-56 
8x4 cy . 5 +62 . . 
82 | 36 13 x4 X-42/14xX4 X4 X44] 15 x4 xd x-48/15X4 X4 X°6 pes gree ea ks 44) 6 X85X-46 


14X4 X4 X-52/15X4 x4 x-50 


= 6 : 13xX4 x4 Xx: 
13xX4 X Sul 5 «42/15 x5 * . 
34 | 38 : 3 4 x-48/15x4 x4 x-42/15x4 x4 X-56 i Oy th? oe Labek ores 44| 64x 34x -46 
ee ee e 
| 
: 18x4 xX4 X-56|/14x4 X4 X-56/15xX4 x4 X-56 
x4 +d 5 ed 5 / . . . 
836 | 40 | °(|14 X4 X-44/15X4 x4 X-48/15x4 X4 X-64 4 Sen ahs a sek SERE 4 Seats 46| 7 x8} x-48 
pe. — lisx4 x4 x-50/14x4 x4 *+50/15X4 x4 X-50}/15x4 x4 x-62 
14x +52 . . ly. 
88 42 A MA KebR MMA Ke RGT a sy) 4 ew aang tok ed ae eee ae le eo 


13xX4 X4 X-56)14x4 X4 X-56|15X4 X4 X-56 


4 X4.%-56 4 x4 X-56 4 X4 X-56 Bo Ge Xx 8$ X48 


40 | 44 15xX4 X4 X-50/15x4 x4 x-64 


| 13x4 x4 x-52/14x4 x4 x-50/15xX4 x4 X-50 
Li x “5 5 A 
42 | 46 © hd ROE tpt seth 4 x4 x-50 4 x4 x-50 a0: pean 


|< 


= be Sarees 
a |13xX4 X4 X-48)14x4 x4 x-50/14xX4 x4 x-58 : 
| taal i x 33 = 
>| eal 4x4 x48 | 4 x4 x50 | 4 X4 X-58 50) 82 x 83 Xx -54 
: aA 
i ae 
| a2a\14x4 X4 X-48/14x4 x4 x-56 
qi one ; 
46 | 4 x4 X-48 4 X4 X56 52|}9 x4 x-54 


| } 
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TABLE 6 
DOUBLE BOTTOMS. (See Continuation.) 
capt CENTRE GIRDER. MARGIN PLATE. ona eeeRs AN | INNER BOTTOM PLATING. 
LONGITUDINAL! ss atove ‘Thickness. ‘Thickness, | Thickness esoopir in Bustier Rott: Thickness. 

NUMERAL. Base Line. Floorsin| poor In 
~ ran] asm | Etta | gat | alr [arnt | alr | Hae | asm | olittn | eesgin (oe | ae [aa 

wD Veins amtre| Aman | TY | moom. | Rate’) oom. | oft | male | nota | |xaneen| At, | xatuin| a8, | oom | mas 
Inches. Tasker Inches. Inches. | Inches, || Inches. | Inches. Taam: Inches, | Inches. || Inches. | Inches, | lnches. — Inches, | Luches, = 

1250 27 ‘82 | -26 | -42 | -28 | -38 | -26 | -86 | -26 | 387 | -28 | -26 | -26 | -26 | «80 | -49 

1650 28 Le we ae ee ee eee | 38 “30 | 28 | 28 | 28 | -82 

2100 29 ; “36 30 46 ; “30 40 | *28 38 28 39 +32 80 28 +28 ‘ +32 

2600 30 33 | 32 | 48 - | 82 42 | 28 | 38 | -28 | 40 | -s4 | 80 | 80 | 28 | -34_ 

3150 31 ES REA ered Pea Pe av aerary aera aretand NPR Teas es 30 | -30 | -34 

3800 ae Le ee ee ee as eee eee 32 | 82 | -30 | -86 

4500 33 | 31 | -40 | -36 | -50 | 86 | -46 | -32 | -42 | 30 | 43 | -38 | -34 | -g2 | -80 | -88 

5250 sa | 32 | «2 | -s6 | -c2 | -a8 | 4g | 2 | ap 7h hip 38 | -34 | -34 | -82 | -88 

6050 35 sa | 42 | -36 | 52 | 40 | 50 | ga | ca “g2 | 45 | -40 | -s4 | -g4 | -2 | -40 

6800 36 34 | -44 | 88 | -54 | -40 50 | -34 | aa | oe | 46 | a2 | ge “ge | -84 | +42 

7550 Se ae 1 ee) 38 | ba” Abas beget A nas tga | nue | ne Aleagt'| cpgyel Mage liga | cab 

8350 38 sé | -4¢ | -38 | -S¢ | -42 | -52 | -36 | 46 | ga | 47 | 44 | ee | gs | -ga | -aa 

9150 39 87 48 40 58 | -44'| oa | 36 | ae | ga | 28 | 46 | 30 40 | 34 | -46 

10000 40 38 48 40 58 | -46 | -56 | -36 | -4¢ | -34 | 49 | -48 | 40. 40 | -36 | -48 

10900 41 39 50 40 60. | -48 | -58 | -s3 | ag | 36 | 49 | -48 | 40 | a0 | -86 | 48 
11800 42 40 50 | 42 | -60 | -50 | -c8 | -g8 4s | -3¢ | 50 | -50 | -40 | -42 | -36 | -50. 

12750 43 41 52 44 60 | -50 | 58 | -40 | -50 | -36 81 50 | -42 | -42 | -88 | -50 

13750 44 et ai ae ate a ee eT 36 | 52 | 50 | -42 | -42 | -38 | -50 

14850 45 EE wee gi des (pt ok 1 o> fae | cea? 38} 58 | so | 24 | aa | 40 | 52 

15900 46 Tica ig? PM oe? aed aa SR a eas 6. by Blas 959541 sae | dg |S | 

17000 47 makhoeae ae “60 | PP ae ee ae ae oe Fr a 

18200 48 a6: | 56) 48 | 68 Pte | co 1 uae | ope Mos | Seb setae leas | ae ie 

19500 49 a7 | 58 | -50 | -64 | -58 | -62 | <4e 54 | 42 | 57 | -58 | 48 | -50 | -44 | 58 | -62 

20900 50 48 | 68 | 50. |, -64, |.-60,| -e4. | -4g.| a | aa) 58 | a “50 | 50 | -46 | 58. 

22400 51 49 60 52 66 | 62 | -66 | 48 | -56 | 44 | 60 | -6o | -52 | -52 | -48 | -60 
24000 | 52 50 62 D4 68 | -c4 | 68 | 48 | -56 | -44 62 | 62 | -52 | -54 | -48 | -62 
26700 | 53 | 62 b4 68 | -66 | -70 | 50 | 56 | -46 | 64 | -64 | <4 i> {= se 

27500 52 | “64 56 | 68 | 68 | 72 | +50 56 | -46 | 65 | -66 | 56 | -56 | 52 | 64 

29400 | | 58 | 66 | 58 | -70 | -68 | -72 | -50 | 6 | -a¢ | 67 | 68 | -58 | -5¢ | -52 | -66 | 

31400 _| 54 | -68 60 72 | -70 | 7a | 52 | -56 | -48 | 69 | -70 | -60 | <8 | 54 | -66 

33600 55 | 7 | 62 | -74 | 70 | -74 | 02 | -56 | -48 | 70 | -70 | -60 | <8 | 54 | 66 


321 
TABLE 6 
DOUBLE BOTTOMS. (Concluded. ) 
FIRST DIMENSIONS OF ANGLE BARS. 
LONGITUDINAL —_ = . a % 
aah aig Ginder to Fist Plate Keel. “Ghder to inner Soteom. wee ancien tie on Visor yh ee 
LxD se | eee | eee eee 
Amldships. voset Amldships. nest At Margin Plate. 
Inches. ~ | Inehes. ~~ Inehes. F Inches. | —_—sInches, = Inches. ~~ Tnehes. oi 
1250 3 x8 x -82 +32 2k x 2k x -28 +28 3 x8 x -80 2k x 2k x -26 24 x 2h x -26 
oe 1650 j 83 x38 x “34. “34 2k x 2} x +30 +30 3 x Soa -8 25 X 2h X -26 24 x 24 x -26 
9100 ‘| 3 xB x86 -36 3 X38 X -82 +32 8 x8 xX -82 oe xB. ee ae 2k x 2b x -28 
2600. 8X3 x -38 Bil ta x3 Xx vie 34 3 xg x 34 3 x8 x28 ; 2k x 2k x -28 
8150 3 x8 X38 36 3 x8 X84 a 3 XB X +86 3 x8 x -80 2k x 2b x -28 
"3800 34 x 3h x -40 -38 3 x8 x 36 “34 3X8 x 38 3 x3 xX -380 J 2k x 2b x -30 
’ 4500 34 x 34 x +40 38 | 8 X38 X86 | 34 | 3 x8 x -40 3 x3 x 82 Bi ok x 2k x +30 
5250 3h x 3h x42 | 40 | 8 x8 x-88 ‘| 36 3 x8 x 40 3 X38 xX -82 oh x 2h x +30 
6050 5 3h x 3h x -42 -40 3 x 3 X -38 “436 3 xX 3 x -42 8 xX8 X -34 2h x 24 x -82 
6800 3h x 3h vray 42 3X8 X -88 +36 3 xB xX a 3 x 3 x34 | 24 x 2h X +82 
"7550 j 34 x 3h x 44 42 3 x8 x -40 38 3h xX 8h x 44 3h x Bh X -34 t 24 x 2h x 32 
8350 34 x 34 X +46 44 | 8 X83 x +40 38 3h x 8h Xx -44 34 X 8h X -36 3 X38 X 34 
9150 “| fogs std Kae la | 8 x8 x42 | 40 34 x 84 Xx +46 3h x 34 x36 | 8 XB X84 
10000 4X4 X-48 46 3B xB X42 40 34 X 8 Xx -48 sf 34 Xx 3h x 38 3 x3 x-B4 
- 10900 a 4X4 x 48 46 3 x8 x 44 42 34 x 34 Xx -48 3h x 3} x +40 S 3 X38 X -36 
11800 4X4 X50 48 3h x 34 X Prima ter 34 x 3h x -50 34 x 3h x 42 3 x3 x 86 
12750 “ x4 xX -50 ’ 48 34 x 34 X -46 arr in 3h Xx 3h x 50 * 3h x 3h x 42 ; sf eae acarshs) 
13750 4 X 4 X +5 ‘ +48 34 xX 3h xX +46 42 : 3h xX 3h X 52 34 x BX 42 8 X38 X 88 
14850 Cre a "50 34 x 3h x -48 | a4 3h X 3b x -b4 3h x 3} X 44 3 x8 x -40 
15900 SE fs xX 5 x 5 50 | 3h x ‘3h x +48 44 34 X 34x A 34 Xx 38} x +46 3 X8 xX -40 
17000 j . x5 x 56 52 3h x 3} x +50 ; -46 ¥ 3h x 33 x “56 3h x 3} x +48 : 3 X38 x -42 
18200 5 x5 x +56 “52 3h x 3h x -50 | ae 3h x 3h x 56 3h x 8h X -48 ‘| 3 xs x42 
19500 5X5 X58 54 3h x 3h x52 | -48 3h x 3h x a ee 34 x 3h X “50 8 X83 X 44 
7% 20900 ne x5 xX -60 , ve 34 X 34 x “bd 18 3} Xx 3h x 60 34 x Bh X +50. | 3 x8 x-44 
an errr rere arr rr a mre rer mr a ae 
94000 5X5 x -62 56 34 X 84 X -58 52 3h x 3h x64 | sh x 3h x 52 «| 8 XB X46 } 
by 25700. as 5 x5 xX -62 “56 3h x 3} x 60 ies 34 xX 34 Xx 66 34 x 34 Xx -54 8 Xx 3 x 48 
97500 5X5 x -64 eg manne 4 x-62 | 54 4x4 x -68 ares 3 X38 X 48 
99400 5 x5 x66 | 60. ect eee. 4X4 X-70- 4X4 X -B4 3 XB xX -48 
31400 5 X5 xX -68 62 | 4 x4 x66 | 58 | 4 x4 x-72 he XA 56 3 x8 x -50 
33600 7 5 x5 x -70 t 64 ‘ig % x4 X -68 ‘ -60 ‘a x 4 x 74 4 X4 X -56 3 X38 X -d0 


In the boiler room the thicknesses of angle bars not covered by ccment are to be increased by *10 inch beyond those given in the Table. 
*Flanges of reversed frames on floors and of top angles of intercostals need not exceed 3 inches where the thickness of the inner bottom 
plating does not exceed 50 inch. The widths of the flanges of vertical connecting angles may be as required for the diameter of rivet used. 


Lioyp’s ReeisteR oF Suippine, Lonpon.—25th Oclober, 1934. Y 
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BRACKET FLOORS in DOUBLE BOTTOMS. TABLE #4 
FULL SCANTLING VESSELS. 
UNSUPPORTED SPAN. 
DEPTH 
D. Feet. Feet. Feet, Feet, Feet, Feet, 
3 4 5 6 | 7 8 
Feet Inches. Inches. Inches. Inches, Inches. Inches. 
12 A 3h x 24 x +84 _4 X2) x -34 | 4 x 2h x -38 Pee eB Z 
14 4 x 2k x -32 4 X 2h x -36 44 x 24 Xx +36 s as a 
16 | aE XIS EX 34. 4b x 8 x +84 5 X38 xX -86 54 x 3 xX +86 6 XB x “34 
18 H | abxs x34 1.5 x8 x-B4 BEX 3 x -36_ 6 x8 x-34 | 64x38 x -34_ 
20 e | 5 x8 x-B4 | bhx8.x-34 | 6 x8 x84 Ox ee 28 BET 
22 | | 5 x8hx-36 | 6 x 8h x-34 | 64 x BE x -32 42 | Gk x 8h x -88 | 7 x 8h x “40 
24 5k X 84 xX -86 | 64 x 84 x +84 | 5 xX Bk x -88 x: 7X BEX +384 | 7h x Bh x +88 
26 V1.6 x 34 x 36 | 5 x 3h x -36 | 5 x Bh x -46 “4 7 xX 3kx 40 | 8 x Bb x -40_ 
28 A 5 x 3h Xx -36 54 xX 34 Xx +34 5} X 34 Xx 42 | 65 X 34 Xx -36 TeX 3y X 36 | 8 X 3h x 48 
30 ; | 5 x 8hx-88 | 5k x 8hx-38 | 6 x 3h x-38 | bh x Bh Xx 44 | 7h x Bb x -44 | 8h x BX 44 
82 l 5 xX 85 x -40 55 X 38h x +42 6 xX 34 x -44 7 x 8}x-40 | 8 x 3h x -40 83 X 8b Xx 52 
34 a | 5h x 3h x -88 6 Xx 3b x -38 | 6h x 3shx-40 | 7 x 3hx-48 | 8 x Bh x-48 | 9 x Bx 48 
36 8 | 5h x 8hx-40 | 6 x 8h x44 6k x 8h x -46 | 7h x Bh x -44 | 8h X Bh x -44 | 9h x Bh x 4G 
38 n | DRX 84x -44 | 64 x 8h x -42 | 7 x 8hx-42 | 8 x Bh x-40_ 84 X 84 x -52 | 10 _& 8h x -44 
40. | B | 6 xskx-42 | 6x 8hx-46 | 7 x Bh x48 | 8 x 8h x48 | 9 x 8h x 50 | 10 x 8h x 54 
42 CO ; 6 xX 3h x -46 7 xX 8 x -42 74 x 33 x 44 8} x 34 x “44 | 9% x 3 X 48 | 103 x 34 x 50 | 
44 | 64 x 34 x -42 74 Xx 34 x -40 7h Xx 34 x -50 85 X 34 X -50 93 X 88 x -56 | 11 x 3h x 50 
ee ae | oe ei e eK 48. lara euse | 0g x Bhx-48 | 9 x 8hx-46 110 x 8hx-d4 | aL x B34 Xx -60_ 


COMPLETE SUPERSTRUCTURE VESSELS. 


ge 


UNSUPPORTED SPAN. 
Feet. Feet. Feet, 7 Feet, + = Feet, . Feet, 
3 4 5 6 7 8 
A Inches, Inches, Inches. Inches, Inches, Inches, 
| 4 x8 x -34 45 xX8 xX -84 5 x3 x34 | 5k X38 x 34 5 x3 x32 | 5x8 x 36 
eae eee oe ee ae ee as ee | 55x38 x32 | 6 xB x -B4_ 
z _4 x8 x36 | 5 x3 x 34 | 5b x3 x -38 | 64 x3 x “84 53 X38 xX 36 | 6 x8 x -40_ 
2 | 4) x 3h x 34 | 55 x 3h x34 | 6 x BEX -34 | 6h x 35x38 1 6 x 3h x -84 | 6h x 3h x -38 j 
1 | 44 x 8) x -38 by x 84 x 36 | 6 x 3h x -38 | ob x 3h x Bd | 6 x8hx-40 | 7 x Bh x 86 
| | 6 x8hx-88 | 6 Xebx-se fs x Sh ag 7 bb x 8h x -38 | 6) x 3h x -88 | 7 x Bh x 44 
| | ol Seyocsh x88 [me x ab 49 [ooh x shx-ga toe x 8h x -84 | 7 x Bh x -88 | 7h x Bh x -40 
V | 6 x 8h x 86 | 5 x 3hx-38 | 5k x 3hx-40 | 6 x 8h x-40 | 7 x 8hx-44 | 8 x Bhx 40 
| qa [5 x8hx 86 | 5hx3hx-s6 | 6 x 8h x 386 | 64 x Bh x -38 | 7h x BhX-42 | 8 x Bhx 48 
: 5 x 3hx-88 | G6 XBR X34 | 6h x Bh x 84 | 6h x Bh x 44 74 x 8h x -48 | 8h x Bh x 46 
a 5 x 3b x -40 6 X 33x -36 | 64 x 3h x -38 7 x 3} x -40 8 x 8} x -44 84 x 34 x -54 
S | 5 x8hx-44 | 6 x 3h x -40 | 7 x8hx-36 | 7 xskx-46 | 8 xX BE x50 | 9 x 8 x 50. 
= _ by x Bb Xx -42 | 6h x 3h x 360 | 7 x 8b xX 40 | 75 X 3h x -42 85 X 35 X -46 9k x 34 x 46 — 
5 _ 5s x 35 x 44 | 6h x 3} Xx -40 | 7 x3 x46 | 7 x 3h x ‘46 | 8 x 35 x 52 | 10 x 3h X 46° 
| 5k x 3h x -48 64 X 34 x -46 75 X 3h xX -42 | 8 x Bh Xx -44 9 xX 384 x 52 | 10 x 3b x -54 
| ¥.| 6 x8hx-aa | 7 x8hx -44 | 7hx 8h x48 | 8 x 8hx-50 | 9} x 3h x50 10h x Bh x52 


The Frames are to have the scantlings given in the Tables. The Reversed Frames may be }-inch less in depth than given in the Tables, 
and the horizontal flanges may be 3 inches in breadth. : 
In the boiler room the thicknesses of bars not covered by cement are to be increased by “10 inch beyond those given in the Tables. 


Luoyp’s ReGister or Surpprnc, Lonpon.—25th April, 1985. 
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| TABLE 7A 
DETAILS of BRACKET FLOORS in DOUBLE 
BOTTOMS. 
RIVETS IN BACH VERTICAL STRUTS 
RIVETS IN EACH 
RIVETS IN END OF VERTICAL BETWEEN INTERCOSTAL 
END OF VERTICAL 
DEPTH OF BRACKETS. BAR ON INTER- GIRDER AND CENTRE STRUTS. 
FRAME. COSTAL GIRDER. LINE OR MARGIN PLATE. 
Number. | Diameter. | Number. | Diameter. Channels. Number. | Diameter. 
Inches, Tnohes: oe i Inches, Inches. Inches. 
4 and 44 A 4 5 2 £ 6X3 X38 X-36 2 £ 
oo Mawes ue : 
3 
Bate ete g a é 2 g 7X3 X38 X-36 3 3 
i See a <q om = 
| 
Gre a tOe 5 3 2 4 8X3 X38 X-38 4 g 
5, 54 Pigec 4 2 H 8x3 X38 x-38 4 g 
wae: Sen eait — es = eee 
| 
6 esa. 6% 6 a 2 3 8x 34 xX 34 x -42 4 3 
—i5 A cs ie 
jammer seett g 7 3 3 rt 9x 34x 34 x -46 4 4 
ee = = “ 2 = — 
Q 
8 , 8 B 8 3 4 a 9 x 84 x 34 x -50 5 3 
q f - kK 
9 , 9% (| 8 i 4 Z 10 x 34 x 84 x -54 6 Z 
= a : y = adi] 2 ~ - 
10 and above 9 Z 4 q 10 x 34 x 84 x +54 6 if 
Luoyn’s Reaisrer or Supping, Lonpon.—25th April, 1935. 
STIFFENING of WATERTIGHT FLOORS in 7 
DOUBLE BOTTOMS. TABLE ¢B 
HEIGHT OF OVERFLOW ABOVE INNER BOTTOM. 
DEPTH OF -  -— x aft! be 
CENTRE am ae. S 5 e i? we Pick 
GIRDER. eet. Feet. Feet. Feet. Feet. Feet. eet. 
20 25 30 35 40 45 50 
Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
36 N|  32x3x-32 33.x3x-40 4 X3X-36 43 X3X +34 44x 3X-38 5 x8xX-86 5 x3x-40 
Z 
42 4 X3X-34 4 X3X-42 41x3x-40 5 X8xX-38 54x83 X +36 52X3X-40 6 X3X-38 
\ aes 
; as ail Bry ese = 
48 ||| 4$x8x-38 5 X3X-88 5EX3X-36 6 X3X-36 6 x3x-40 | 5Ex3x-84 bE XB X-36 
-|% e eee 
8 
54 4| 5 x8x-40 54x38 x-40 6 x3x-40 54 x8 X-+88 6 x3x-34 6 x3x-40 
: | Se ee Ba = 
60 ||| 5§x8x-40 6 X8x-42 | 5a X BX 34 6 X3X-34 6 x3x-40 62X 3X36 63 XB x44 
| a ~ Sie eR 
| 
66 6 X3x-42 54X38 X-34 6 X3xX-34 64X38 xX -34 64x3x-44 7 x3x-40 72X38 X-36 
te aS ee EE 
an 
a2 Be 53 X3xX-34 6 X3X-34 63 X3X-36 7 X3X-36 7 X38x-44 74x3x-40 8 x3x-38 


Luoyp’s Rxeisrer oF Supping, Lonpon.—16th April, 1931. 
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DEPTHS of MARGIN PLATES of DOUBLE BOTTOMS and 
ATTACHMENT of TANK SIDE BRACKETS to MARGIN PLATES. 


TABLE 8 


(See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP oF MARGIN PLATE TO LOWEST DECK AT SIDE. 
DEPTH “ = oe : = a 
D Height Feet. | | Feet. 
. of 10 | 14 
Tank ||— . . ¥ 
ene Thick | Attachment ontside Margin Plate. | wu Attachment outside Margin Plate. 
- | 2 — a ee OS | ck- = ——— ~ 
Above ness | pe ness 
pth | Number and Diameter Depth Number and Diameter 
Complete Base - ig or Gusscts to Brackets. | O" Rivets in each Arm. || of Tank de Gussets to Brackets. of Rivets in each Arm. 
ntling) Super- re Brackets | Margin pram ——_—__ hcl Margin Freed —- = -——— - - — -— 
- } ets 
Vessels, eaeare | outside | Plate. paver Abaft | Forward of outalde | late. pchees Abaft —- Forward of | 
hs | Tank. | j-Length 4-Leneth Angle. Gusset. Tank, }-Length }-Length Angle. Gusset. 
{ \ from Stem, _ from Stem. | | | from Stem. from Stem. 
] ie TI zi oe 
Feet. Inches. || Inches. | Inches.’ | No. Ins. | No. Ins. |) Inches. | Inches. No. Ins.) No, Ins. 
— | 82 | 28 | 19 jaime} — | — |5a se] — f—-;}—|— — = -- _ 
I] 
: = ie = =|} om ps = i = = 
} || | 
—— . 5 | 
36 ae ae a — ~ et | ote ieee an oe — _—_ | = _ 
ee pe ie ita hint ie My 7 = ee iy ee 
+32 2 = at 3 | mi i a — 
19 | 40 | 32 | 21] ,, | ya | + — oa = 
z a et | * Es i ae (ae) pa f = aed — 
| | 
21 44 32 | 99 . — — 5» * — || -34 | 93 | single | et Oi ae — 
| | | 
a ee es || ay. Ce An le =| 
| | 
| | | | 
23 48 34 | 28 seiko See D een | eminee iyo AL, OM. D — ia fo, 4 = 
| 
——___|— —|—— |} ——————}_______ | 7 —|] —| 
| | } Every Ever 
‘ fies ; ery 
pie) ek ce a See ae ee — BS etl af AO BBN bay) fifth third | 6 , 3/4 of 
| | | frame frame | 
S88] GG glee eee ee ; | | | 
| Every Every | HT Every | Ever | 
27 55 “Baia 25 per yeenaitth third 6 , £|5 o 2] -36 | 96 fourt second | 6 eI 5 3 
| | frame frame I ‘4 frame frame | ts “ 
io - a Se tal tats | \ Fo || — = } 7 
| i} | 
by ” r 3 3 || .a¢ | 3 | 3 
29 58 36 27 ney ” | ” |6 , 4] 6 » 4 I 38 | 28 ” ” ” } 6-5, + 6 » 4 
ee ae ‘ rej on Hess i 
Ever | E | 
} yi } ery 
31 : 29 | fourth ae “ “f ¢ 1 Every 4 4 
61 | 86 | 29), | tour » (6, 5/6, 4] -38 | 30] , fuird | Fes 16 4 $16, | 
ee oe —_ — es | | | 
33 64 38 31 River im | | ty 7 Every = ? 
. § third q ” é “e 29 f 7 
at as yaa lk vio DL tgs 4 ae 
——— ee = a | iri e 5 | - 
| | | 
° P 7 7 z | 5 , 7 
85 | 67 40 | 33 | , 4 7 Tn 3/8» 5] 40 | 8 < a * ee a eee 
| | 
eles oo Ne hea a ae ne, 
87 | 70 || -49 cond 3 : | E 
« " : r secon, ) on very } 7 7 
: 35 ” Tenia ” 8» 5/8 a8 | 42 36 ” frame | ” 8.98) Vis 9 
~ ——|—_| | -|— ——|- -|— - 
| | 
‘ \ | Every : 7 7 | 7 7 
40 | 73 oe sae : frame |8 » §/8 ,, 3] -44 | 38) | : Bae) Be 
7 é | Every 7 7 || ” 
42 76 44 39 ” frame 7 848 8 , & | -46 40 | Double te #) 7 yr ev Bin geek 
—— #4 | || } 
| So erect meee eg? tae 
| | 1] | 
q : » - 7 | 7 ¢ 7/1 7 
44 79 46 41 | Double 3 se Ls Hee Oe ye | 4S 42 > rr . Sic ths) Dee 
| | 
Beet ea a 7 a | ma i 
| \ i 
| 
5 ‘ 7 7 | > 7 7 
46 82 46 43 - 5 S Sl oh Wilk Figs Gk | 48 44 es a Sy a} Oe, 
° 7 > 7 = 
48) 85 | 48 | 45] n ‘ Ua ten ta — | [= — _ - 
— i i ——— —- e . .- 2 ae 
. x > | 7 | 7 | 
50 88 <a we ca bls ws PA 18 ,eI175t] — =a ete — <= — — 


DEPTHS of MARGIN PLATES of DOUBLE BOTTOMS and 


ATTACHMENT of TANK SIDE BRACKETS to MARGIN PLATES. TaBLe 
onciuded. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO LOWEST DECK AT SIDE. 
DEPTH 1 
Feet. | Feet | Feet. 
D. 18 | 22 | 26 
7] 5 Attachment outside Margin Plate. I a = Attachment outside Margin Plate. | 7] | 8 | Attachment outside Margin Plate. 
eee Eh \'a 4 i ei a =. 
(88a) me | : —— = SS aed) bi _ = Upeie® Ex eee) ha - 
44 FoR) g Reg g \aoa Number and 
2 | $8 ly4s 2g 3 Gussetsto pig meter mivetsl SE) es Gussetsto |,,,Numberand jeadi = a | Gussets to Diameter of Rivet: 
3 EF SH] 3 Wimakate! ameter of Rivets|oQH fe 2 kate, ameter of Rivets SQM & ao Brackets, nega RT 
id Qe | Bag) $ 28 | in each Arm. | 22 g 2 in each Arm. Bas g | 2g | n . 
3 Qe |e S| if - ~ - —— |e. 3 a i —— | 7 | ] 
as 36 gt 3 | 83 | apatt sorta #38 5 88 avant pforeacs | i8gs| : Se | apare |Forward| | 
= 2 |Sa a o ' | | loa a 9 | lnm?) | ke a 
3 gg |a%°? 4 $ |4 pene }-Length, Angle. | Gusset, | 37 °| S SB 4 Length  rength Angle. Gusset. 3” hell Ge 4 papas }-Length Angle. | Gusset. 
ta Qh |k 2 =< poo from | | a | sy from fron | ns) ey | Ps from 
o% a Stem. | gtem. | | | A Stem. | stem. | A tem. Stem. | | 
| | { ) { ) { | 
| | | | | 
Feet. | Feet. | Inches Inches No, Ins,)No, Ins.| Inches\Inches, | No. Ins./No,  Ins.|| Inches/Inches No. Ins,|No. Ins. 
| 
/19}—);—}|— | — | — | — | e+ JH—f- fp KH PH eK am] er eR et et ed nd cr 
| | | 
ee a = ee | ee es | ee Se is fe. ee aes a ee —- es _ — 
| | | | { | 
| — — 
8j/2;—j;—|— |} — | — | — | — J—f—-y —-} — } j| } KH ] — Hf Kf AH 
| a eae. et a? Zit = t 7 i fof oe , 
f ‘ies | | | | | 
Every Every > “eli Arie. Every | Every S| | fra: 
20 | 23 |-86 | 25 |Single| fourth | third | 5 of 4|4 of 1-86 | 26 |Single | fourth | second | 6 of 56 0 | a <= — a 
frame | frame | frame | frame | 
| 2 ee ee 
i a ee ee eee hi |e el a | | ae | | ap = Somes =a eo. ee 
do get l-ne| ac | AMT Seen g® alee whey GP teri We ale ee - 
99 . 26 third | seconc 5 51-38 | 27 | third | 7 5 | 7 6) iitceee tt teem i oS oe = 
We frame | frame |- ” 4 ” 4 | be frame | ” |‘ ” 4 2 4| 
| a |} ___}_)___| = ——_|—— 
Every | | | 
5 a7 | 3 3 9 | 99 | rer’, | Every 7 Ay eee We, | ale _ as — ro 
24 | 27 |:36 | 27 ” ” ” 6, 4/6 ,, 4-38 | 29 as) oe frame | fy 5|8.5 oY | 
} | ame | | 
| | | | 
Every 7 | | E Rev = 4 
, Ever > 7 7 7 ‘ ‘ very very 7 of 
26 | 29 |-38 | 29 ,, | second | frame |6 ,, &/6 , $/-40 | 81] ,, Ps » (7 E17 9 ¥-40 | 88 | Single] Avery | Avery |S of £17 of F 
| ’ 
—————| ———__| —__- z —| ———— at eee —| | — = = -|—_———]— ty eat —— — = 
| 7 | 7 
. | yi [as 7 e | Ever 1 1 . 3 
28 | 31 |°38 | 31 | ,, es » |7» F/6,, b)-40 | 33] 4, | trams | » |8 5 &(6 » $1] 40 | 85 [Double| ,, » |§y» 3/5, 3 
| ae as = 
| 
4 ‘ Ever 7 7 er | 7 7 fae! z 
30 | 33 | 40 | 33 ” trans ” 8 ,, #|6 » 3 | 40 | DOO) Bs ol) ys ” 8 5|7 » 3] 42 | 37 ” ” ” Ty BOy eB 
5 22 ar Se Ae Ia eae Eat tae ne ee | a 
| | | | | q 7 
9 ; a 7 6 a 7 ca 
32 35 42 35 ” | ” ” 8 ” % “oy 8 42 37 | 9 ” | ” 8 » 8B 8 » 8 44 | 39 ” ” ” 8 » 8 6 » 8 
—<—$—$—— — — — _ —_ ad SS — ——— _———— ae i - — 
| | 
vi | 7 | 5 7 7 8 7 6 7 
34 | 37 |-44 | 37 ” ” ” S45 5/8 » @1°44 | 89 |Double| » [7 » 8/9 , 31°46 41 ” ” ” os eu 
| 
ee —- = . — nw ee, ee ed ee | i _ oi | 
| 
| 7 7\Fr i 7 71. a= ts =e pe (nel — 
36 | 40 |-46 | 39 [Double ” ” 5 B/Y » Bi 46 | 41 ” ” ” 8 » 8 5 » 8 48 
| | ae Se) ESOS ss ) =a i eae eS a Sve w=) = a. aes. 2 
| | | | | 
| : | | 7\r 7 > ¢ | | Tle me peas th eae ae — — -— 
38 42 48 41 » | ” | ” 8 » Bi/Y% » B 48 43 ” ” ” 8 » 8 6 » 8 50 
| | | | 
| | | 
| ‘ Q | 7 q = as, ot am. =e aa — a ba ee kay Bt — — 
40 | 44 |-48 | 43 ” ” | ” | 8 » 8 6 » 8 
| 
d eS is E: 4 : 7 a ee 
| | | | | 
42 | 46 
| | 
—|——|—_| <i. ph - i | |-—- | ——|—_—__- oer Der 
44 | 48 | 1) | 
| | | 
ioe i | am Pie ee a en RS — — 
| | 
46 | 50 Be at 
| | j ' 4 : ' 
| 
{ | | L \ | | | u ! 
a 
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FLOOR PLATES in VESSELS having SINGLE BOTTOMS. 
FULL SCANTLING VESSELS. TABLE 9 


BREADTH B, 


| 
Feet. . . | . Feet. 


16 | 32 44 


Inches, 


10 X +24 


Inches, 


26 X +42 


27 X -44 


28 X +44 


COMPLETE SUPERSTRUCTURE VESSELS. 


BREADTH B. 


beprx D. ST vest Peet, Feet, Feet Feet. Feet, 
| 24 28 32 36 40 44 48 
re fa —_— ef : |— = ow 4 be - ee = =| 

Feet, Inches. Inches, Inches. Inches, Inches. Inches. Inches, 
16 | 13 x -28 14 X -28 16 X +32 18 X -84 

| 

i =: — — —— —$——— a _ i 
18 14 X -28 15 X -30 17x -32 | 19x -g4 20 X +B4 

el be ee | KS — 

| | 

20. 4] 18 X-34 | 20 x -84 21 X -36 22 X -38 


In all vessels the thickness of the fl 


pes oors in the engine space is to be increased 04 inch and in the boiler space ‘10 inch beyond 
that given in the Tables. 


Lioyp’s REGISTER oF Surprrye, Lonpon.—13¢h July, 1922. 


KEELSONS 
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in VESSELS with SINGLE BOTTOMS. 


TABLE 10 


CENTRE and SIDE KEELSONS in TUGS. 


MIDDLE LINE KEELSONS. 
FIRST ee With Bar Keel or Flat Plate Keel. SIDE KEBLSONS. 
LONGI- — — FLAT KEEL PLATE. 
TUDINAL Standing upon Standing upon Floors with Standing upon Floors with 
Floors. Intercostal Plates. Centre Through Plate. 
NUMERAL. | = = = = 
Thickness of 
Les Double Bulb Angles. Double Angles. Thickness| Double Angles. rg Ae DOH alae ee, posts See ace oe 
ot Inter- Foundation Plate. of Inter- 
Pe Sete i costal Ms cane 
Por erage (Rutgeness| For zene mug) | Maroumnout. | ptengtn "Ghaes) “staan” (aewmas| Amiens | ae nda 
Inches. Inches. Inches, Inches. | Inches. Inches. Inches. | Inches, Inches. Inches. Inches. Inches. | Inches. 
600 |5 X83 X-88} -38 18 x8 x-34| -26 28 |3 X8 X-26| -30 26 |8 X8 X-26| -26 |3 XB X‘26| -24 “24 
1100 |53x8 x-40| -40 |33x3 X-36] -28 30 |384xX8 X-28| -32 28 |84x38hx-30| -30 | 84X38 X-28| -26 +26 
1650 |6 X8 X-42| -42 |4 x8 x-38| -28 32 [34x38 x-30| -34 30 |84X3}X-86| -36 |4 X8 X-30) °28 +28 
2250 |64X38 xX-46| -44 |44x8 x-40| -30 34 |4 X38 X-82| -38 34 |84x84x-40| -40 |44X8 X-32| +28 “30 
2900 |7 X8 X-50) -46 |44x3hx-42| +32 36 |4 X85X-82| -40 36 |84X8hx-44) -44 [45X38 X-B4| -380 82 
3650 |7kx8hx-52| -48 |5 x8hx-44| -B4 | +88 [45xB4x-B4| -42 | -B6 | 8hxBhXx-48) 46 [5 XB X36) “32 | 34 
4450 |8 X38$X-56| -50 |55x35X-46] +36 40 |44X34X-36) +44 38 14 X4 X50) +46 | 55X85X-38) 34 “36 
5450 | 8)x34xX-60| -52 [6 xX85xX-48| -38 42 |44x3}X-38] -46 40 |4 X4 X-52| -48 |5§xX85X-40) +84 38 
6500 |9 X8kx-64| -54 |64x3}X-50| -40 44 |5 X85X-40| -48 40 |4 X4 X+54) +50 |6 X3}X-42| -36 “40 
| a — - — 
7700 | 94x 34X-66| -56 |7 xX8}X-50| -40 ‘46. 16 X3}X-42| +48 40 |4 X4 X-56) +50 |6 X3hX-46) °38 “40 
he ee ren es eee US SE aD 


TABLE dad 


i FIRST CENTRE KEELSON ON TOP OF SIDE KEELSON ON FIRST CENTRE KEELSON ON TOP OF SIDE KEELSON ON 
LONGITUDINAL FLOORS. TOP OF FLOORS. LONGITUDINAL FLOORS. TOP OF FLOORS. 
i NUMERAL. - NUMERAL. 
Ex D Single Channel. ag erg | Single Angle. LxD Single Channel. sn Seg Single Angle. 
—— —_ —— —— | Ss = = _ — 
Inches. Inches. | Inches. Inches. Inches. Inches. 
850 8 X 85 X 84 X-40 6x8 X88 | 5xX3X-88 1700 12 x 84 x 34 x -48 8X 34x -42 5x4x-40 
—— —— = a = | — 
| 
1050 9X 34x 34x -42 6X3 x-40 5xX4X-38 2000 | 12x 38}x85x-50 8X 34 x-44 5x4 -42 
1250 10 X 34 X 34 x +44 6 X 34 X -42 5xX4X-38 2300 8 x 34 Xx -46 5X4 -46 
| 
1450 11X34X 34 X-46 7X Bh Xx -42 5x 4X +38 2600 8 x 34 Xx-50 5X4 +50 


In the boiler room the thicknesses of the centre and side keelson plates and bars not co 


beyond those given in Tables 10 and 11. 
Luoyp’s REGISTER OF SHIPPING, LoNDON.—16/h June, 1927. 


vered by cement are to be increased by *10 inch 


ie 12 
TABLE 
BEAMS fitted to EVERY FRAME. (See Continuation.) 
BEAMS AT UPPER DECKS IN FULL SCANTLING VESSELS 
‘ BEAMS AT UPPER DECKS OF SINGLE HAVING MORE THAN ONE DECK, IN COMPLETE SsUPER- 
BREADTH i DECK VESSELS. H STRUCTURE VESSELS FORWARD OF jth LENGTH FROM 
oF SPACING i FORWARD AND AT FORECASTLE DECKS, 
paint oF arew. i snisen akerbaiere: Thick- SIZE OF BEAMS AMIDSHIPS, — 
AMIDSHIPS. se of of 
With One Row With Two Rows With Three Beam With One Row With Two Rows With Three Rows Beam 
of Pillars. of Pillars. Rows of Pillars. Knees. j_ 7 of Paes ; of Pillars. ae Pillars. Knees. 
Feet, Inches. a Inches. Tuches. Inches. Inches. | Inches. Inches. Inches. Inches. 
20 21 || 4 X3 X-80 34x38 x-28 8 X83 X-26 | -30 
= - | = |} = =a 
22 21 || 4 X8 x-82 | 84x8 x-30 | 3 x8 x-28 | -80 | 
=i9 ; a ge rear! es aa 
24 21 |B) 4)x8 x-32 | 4 x8 x-30 | 3 x3 x-30 | -32 | 44x38 x-30 | 3hx3 x-30 3 X38 X-30 | -30 
_ { 4 ||_ = ~ _ = a 
< 
26 22 5 X83 X-82 44X83 X-30 35X3 X-80 | -82 5 X83 X-30 4 X83 X-30 84X3 X-30 30 
ate Sa ; soe ‘ : 
28 | 22 J|i| sxe x-32 | 4bxg x-s4 | shxs x-30 | 32 | 5 x8 x-32 | 4 xg x32 34x3 x-30 | +32 
30 20, || 5 x8 x-84 | 4 x8 x-80 | -84 | 5 x8 x-s4 | atxg x-s2 | 4 x3 x-30 | <9 
82 22k JA 5 EXIS 0-86 4 X8 X-32 | -84 | 54X38 x-34 5 X83 xX-82 4 X38 X-32 84 
384 23 55X38 X-36 4X3 X-84 | -36 6 X3 X-36 5 X38 X-34 4X3 X-384 34 
36 234 4X3 X-34 | -88 | 54x38 x-34 5yX3 X-34 4¥X3 X-34 34 
_ — ~ — 
38 24 | 54X38 5 X3 X34 | -40 | 6 X38 X-36 6 X3 X-86 5 X3 X-B4 | -36 
40 244 7EX3 X-44 6 X3 X-36 53X38 X-34 | -42 | 65X38 X-36 65X3 X-36 5EX3 X-34 | -36 
42 25 8 X83 X-44 6 X3 x-40 5EX3 X-36 | -44 7 X38 xX-38 5EX3 xX-34 5yX3 X-86 | -38 
44 254 84 X34 X-46 64 X 34 X-40 6 X38 “46 75X3 X-40 6 X3 X-34 6 X3 X-36 | -38 
46 26 9 x34hx-48 7 X34x-40 54 X3 X-84 | -48 8 X3 X-42 6 X38 X-38 55x38 x-84 | -40 
48 27 93 x 34 x -50 74 X 34 X-40 6 X34xX-36 | -50 84X38 x-44 64X3 X-38 6 X38 X-36 | -40 
50 28 10 xX3}x-52 74 x34 x-44 6 x3hx-40 | -52 | 9 x3}x-46 7 x34}x-40 6 X85xX-40 | -49 
52 284 | 104 X 84 x -54 8 xX3hx-44 64X34x-40 | -52 — 9EX8hx-48 7 X38}X-46 63X385X-40 | -44 
54 29 a 11 X3}x-54 8 x3}x-48 7 X3$x-42 | -54 | 10 x384x-50 7h X 34 X +46 7 X85x-42 | .46 
a tert | ; 
53 294 | 8} X 34 xX -48 73X3$X-42 | -54 | 10x34x-50 8 X3}x-46 74X35X-42 | .46 
ies ot) ath eae ser . 
58 30 j 8¥X3RX52 | TEX3EX-46 | -56 | 10hx3}x-54 | 8 xBhx-52 | ThxBbx46 | 4g 
60 31 | 9 xX3}x-52 8 X35X-46 | -56 | 11 x384x-54 83 X 85 X “54 8 X35X-46 | .48 
62 32 | 9 xX34x-52 8 X3hx-48 | .48 
64 32h | 9 x3}x-54 83 X35X-46 | -50 
66 33 | | 94x 3hx-54 | 8hx34x-48 | -50 
68 83} | 9 X8hX-46 | .50 
70 34 1 | 9 X3hx48 | .52 
72 344 || | 9 x3hx-50 | .59 
74 35 | || | | 9bx3hx-50 | .52 
76 354 | | OX 3hX-54 | 54 
an x SOE sae ae a = : Ca ean 3 ee — i 
78 36 } 10 x38hx-52 | .54 
a teers ——— | f ~~ — - | = - —— — ore iewntns = -— - 
80 se} | 10 x3}x-54 | 56 
| | q 
i 
er ee ES ERE eee eee Tee Oe 
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BEAMS fitted to EVERY FRAME. 


BEAMS AT UPPER DECKS ABAFT {th LENGTH FROM FORWARD 


IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES 


TABLE i 


(See Continuation.) 


BEAMS AT SHORT BRIDGES AND AT POOP DECKS 


Rae | SPACING AND AT POOP DECKS COVERING MACHINERY OPENINGS. NOT COVERING MACHINERY OPENINGS. 
es " me SIZE OF weiaek suerbaares. | ator arm OF meen AMIDSHIPS. Thick- 
AMIDSHIPS. ee Seok tier ness 
Wot Pillars. we ho edhe | mae ee Oe | eae |) eee 
Feet, Inches. AL acs Inches. 7 Inches, rising hha Inches. aa ; ike F Inches. Inches, 
20 21 | 
22 i 21 : | ze > : 
ea | ob |!| a4 xs x30 | a}xa x-so | 8 x8 x-80 | 0° ; Pi 
f 26° | 22 ; 4 44x38 X-30- 4 X38 x +30 , Bhx3 <0 30 3hx3 X +28 3 x8 x28 3 xs X +26 +30 
28 A 22 gl 5 x3 X30 4 x3 x30 84x83 X-80 | -32 “8hx3 x30 . 3 x3 x +80 8 X38 x-28 | -80 
Bee 224 i} 5 x3 X32 13X3 x-30 | 4 xB x-B0 | -B2 | 4 x3 X30 3hX3 x-30 | 8 x38 x-30 | +30 
832 224 14] 5 xB. er 44X38 x82 ‘é xB X-32 “34. | 44 X3 X-30 a x3 x +30 35X8 X-30 80 
34. -54xs BA) 4x3 x34 | 4 x8 X34 “34 45X83 X-34 4 X38 X-32 34x38 x-30 | +32 
6 ; 5 X83 X-84 44X83 X-34 | +84 5x3 x34 45X3 X32 4 X38 X-30 32 
5yX3B X-34 5 X8 X34 | 86 | 55X83 X-84 44X83 X-B4 4 X83 X-80 | °34 
6 X38 X-34 5EXx3 X-34 | 86 | 6 X38 x-36 | 5 XB X-Bd | 4 xB x-B2 | 34 
64X38 X-36 54X38 X-36 “88 | 5yX3 X-B4 5yX3 X-34 4$X3 X-32 | 34 
5} x3 X-36 6 X38 X-+36 “38° 6 x3 x84 6 X38 X-34 5 X38 X-32 36 
46 ; 26 GEX3 X-40- 6 X38 X-36 5X3 x34 | 40 | 6 x3 x +40 64X38 X-34 BEXS X-32_ “36 
ag | 27 8 xe x4o | 6 x3 x40 | 6 x8 x-96 | 40 | 6hx3 x-40 | 5hxB x-Bd | 6 xB x-82 | -88 
Dea 8 ret veiw 6} x 3h x-40 6 x 34X40 “42 | 7 X38 x-40 6X8 x84 6 X38 X-36 | -88 
52 98h | 9 x3hx-44 7 x 3h X-40 64 X34 X-40 | ad 74X38 x42 64 x3 x84 5X8 x-34 | -40 
Ba : 29 | 9 x84 x48 74x 3h X42 7 X84x-42 “46 8 x3 X-44 64 X3 X-38 } 5x3 X-36 40 
56 - 29h | 9h x 3h x48 8 x3hx-42 74x 34x 42 46 85 X3 x46 7 X38 X-38 6 X8 X-34 | 40 
58 30 E) 9b xa}-o4 8 x 8h x 16 ah eeEx 46 | -48 | 7 es ; TEXB X38 é 6 x3 X-36 | +42 
60 31 |e 10 XBhx-54 | BEXBhx-46 | 8 xBEX-46 | -48 ) 8 x3 x-40 | 6x3 x-36 | -42 
62 32 | ars 8h x 3h x 48 | 8 xX8}x-48 | -48 83X38 X-40 6EX8 x-40 | +42 
ia 64 324 | a 9 xabx 48 | 8h x3} x46 1 80 9 x3 x42 7X8 x-40 | -44 
; 66 33 ; ‘ 9 x 34 x 52 gh x 3h x-48 50 hee 7X8 X-42 | -44 
>, 68 7 334 9 x34X-46- “50. | oy 74X83 X-40 | -44 
: 70 34 | 9 x 33 x48 “52 7EX3 X-42 | -46 
9g ; 345 | 9 x3} x50 52 8 X38 X-40 | -46 
4 35 | ‘ghxshx-50 | -52 i 8 X83 x-44 | -48 
76 35} | : 9} x 34X54 i : 84X38 x-44 | -48 
a 36. ; 10 x 8 x -52 54 | | pel obese -50 
80 36 M4 10 x34 X-54 56 Ce 9 X83 X-48 | -50 


- TaBLE 12 


BEAMS fitted to EVERY FRAME. (Concluded. ) 
BREADTH | BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 
oF SPACING 
DECK Eee SIZE OF BEAMS AMIDSHIPS, Thick- 
AMIDSHIPS. —_ | ness 
Ve rile ty cit err vee cues 
Feet. seis Inches. Inches, Inches. Inches, 
20 21 A 
22 a || ‘ 
24 214 7 i 7 
26 22 | 5$X3 X-30 43X83 X-30 384x8 x-80 30 
28 22 || 6 x8 x-80 5 X8 x-30 “8hxs x30 | go 
30 i Ils Geel eee, ls 5EXB3 X-30 4X8 X-80 “32 
32 224 nN 53X38 X-34 “32 4 X83 x-32 *B4 
34 23 6 X38 X-36 +32 4X8 X-34 +36 
36 234 64X3 X-38 4§X3 X-34 tf 36 
38 94 ; 7X8 x-40 53X38 X-34 5 X8 -X-34 38 
40 244 74X38 X-40 6 X38 x-84 “38 
42 25 8X8 X40 6 X38 X-38 “40 
44 ; 254 84x38 x-42 i 64X38 x-38 ‘ 42 
i 46 : = 26 I | 9X3 X-44 7 X83 X-38 5X3 X-B4 ue 
48 97 94 X 34 x -46 7X3 X-38 6 X 8X-36 ne 
50 4 28 10 x34x-48 7EX3 x-42 6 X38 x-40 46 
52 cw : % 104 X 34 x -50 8 X38 x-42 6} x3 x 40 4 46 
54 29 5 11 x3}x-50 Bix 4B dls ie xgpxase cl] 46 
(bees 294 9 114 x 3} x-52 8EX3 xX-46 > Thx x +42 -48 
58 30 : 85X38 X-50 74X38 x46 148 
60 bem: 9 X8 X-50 8 X38 X-46 ' 48 
62 32 | 9 X38 X-54 8 X83 x-48 48 
tea F 824 ani 93x34 x-54 85X38 X-46 50 
ree i 33 10 X34%x-54 84 X83 X-48 : 50 \ 
68 ; 33} 9 X38 X-46 50 | 
| 70 34 9 X3 X-48 “52 
72 i 34h | ; ‘ 9 X3 X-50 “52 
74 35 | 94 x 34 x-50 “D2 
76 | 35h | ce ee Steir iF 9X84 x-54 | 54 . 
73 i ah a: ; Fone 10 X3hx-52 "9 pry 
80 88 | vy) ; '  10-x BhX-54 | “56 


| 
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TABLE 13 


(See Continuation.) 


BEAMS fitted to ALTERNATE FRAMES. 


: | BEAMS AT UPPER DECKS OF SINGLE | MORE THAN ONE DECK TU jSGANTLING VESSELS HAVING 
READTH RELGUNG | DECK VESSELS. | VESSELS FORWARD OF ith LENGTH FROM FORWARD, AND AT 
or | FORECASTLE DECKS. 
OF ya. . - = or | 
DECK moe IE SIZE OF BEAMS AMIDSHIPS. Thick- | SIZE OF BEAMS AMIDSHIPS. Thick- 
ls ness ! ness 
AMIDSHIPS. | | of ] of 
With One Row With Two Rows With Three Rows Beam | With One Row With Two Rows With Three Rows Beam 
re: ve Le of iene ee ie of ae - a a une igt: Eee | ot Pillars. of aeuaeed ec 5 of rt k sheen: 
Feet. Inches, A. Inches. Inches. Inches. Inches, | Inches. Inches, Inches. | Inches, 
20 42 i] 5kx8x-39 5 X3X-32 4 X38Xx-30 | -30 | 
— = tI a | —n a a i 
1 el ier B  5kX3X-36 5 X8X-34 4 X3x-32 | -30 
3 | = H x 
=f ee % 3 : Bw 
24 43 I 6 X3X-36 54X83 X-84 44X83 x -32 32 | 6 X8 x-86 5 X83 x-$2 4$X3 x-32 | -30 
ees} 44 =3(h ; ora eee tha E eo oe 
i | | 
26 44 V| 64X3X-36 6 X3X-34 5 X3X-32 32 | 6 X83 x-40 53X38 x-32 5 X38 X-32 30 
me Pee, Lae dace he) a Sa a! b, ate 8 ee = : pees S| ane or LS, 
28 44 A| 6 X8X-34 65 X3X-34 5 X3xX-34 6 X3 x-32 5 X38 x-84 | -82 
aN ee SSS S| | Aa eee CS ened eee errs oe ei 
80 45 | 64X3x-34 54x83 X-84 54X3X-32 6 X38 X-36 53X38 x-382 | -84 
| Sam Seta lacy |) BAe Rae da ee MATE” NAN 
82 45 | TEX8x-36 5} X38 x-38 5b X3X-36 6X3 X-36 | 54x3 x-36 | -36 
Saas ai 14 weal . d oe Se) PA 
34 46 | 8 x3x-49 6 X38X-38 6 X8X-36 6 X38 x-36 | -36 
es eee ea oh: Se tse cine g a 
t | 
36 47 | 8hx3x-48 6X3 X-38 64 X3X-36 64x3 x-36 | -38 
[ | 
ones f Pinter p Bele Ra een Lo 
88 48 54X38 X-34 | -38 
40 49 6 X8 x-84 | -40 
42 50 9X3 X-52 | 75X38 x-36 | 64x38 x-36 | -49 
—<<$<— |e x Ain ES thes EB it Sah, net) 
=H 
44 51 cf 10 X3}x-48 8 X3 X-38 7X3 xX-B6 | -44 
ee Qi eee B oe — : ae a x 2 eee Se a Pca 
| 
46 52 | | 105 x 34 x-52 8 X38 x-46 74X38 X-38 | -46 
48 54 | 11 X3}x-58 | 8x3 x-48 | 8 x3 x-40 | -48 
50 56 | 12 x3hx-56 | 9 x3hx-50 | 8hxshx-42 | 50 
| 
be | +57 9}X3hxX-52 | 9 x3hx-44 | “52 
x ——a oa oe = aie SOS Ya Me am he 
54 58 | 10 x38hx-52 | 9bx3hx-46 | -5o 
Pee -| ; —_——_ SS 
56 59 | | 10h x3hx-56. | 10 xBhx-50 | 54 
— pb = == = I a : = = ne ee 
58 60 | | 1] X34x-56 | 105 X34X-52 54 


a 
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BEAMS fitted to ALTERNATE FRAMES. 


tasLe 13 


(See Continuation.) 


BEAMS AT UPPER DECKS ABAFT {th LENGTH FROM FORWARD BEAMS AT SHORT BRIDGES AND AT POOP DECKS 
BREADTH IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES 
= SPACING AND AT POOP DECKS COVERING MACHINERY OPENINGS. | NOT COVERING MACHINERY OPENINGS. 
oF = = = f = 
pace rey SIZE OF BEAMS AMIDSHIPS. — SIZE OF BEAMS AMIDSHIPS. ae 
AMIDSHIPS. — of — ~ — . of 
With One Row With Two Rows With Three Rows Beam | With One Row With Two Rows With Three Rows Beam 
of Pillars, of Pillars. of Pillars. Knees of Pillars, of Pillars, of Pillars. Knees. 
Feet. Inches, A i Inches. Inches, Inches. Inches. | Inches. Inches, Inches. Inches. 
20 42 
22 42 
i — | - ee =—— a — 
24 43 B B5eX3 X-34 5 X38 X-32 43X83 X32) 30 | 
nl | 
=e : ee seme ae 
26 44 | 6 X8 X36 | 54x38 x-32 5 x8 X-82 | -30 | 44x38 x-32 4 X8X-82 4 X8X-80 | .30 
= | a sininsniba —- | = jae 
28 44 | 6 X38 x-40 5EX3 X-34 5 X8 X-84 | -82 5 X38 X-32 44X38 X-32 4 X3X-32 -30 
———— | = | = es Es Se [- = ss = eee 
80 45 V 63X38 X-36 6 X38 X-34 5yX3 X-B2 | -B4 | ByXB X-B4 5 X3X-32 44 X3 xX -32 +32 
—— coed £ pe se : = 2 = ee aes 
82 45 | A) 5RXB X34 | 6 XB X38 | 5EXS X-36 | 86 6 XB X-B4 | 5HXBX-32 | 44X3X-34 | -32 
1 — = a oo — — 
| 
84 = =—s_ 46 6 X3 X34 64X38 X-34 6 X8 X-36 | -36 64X38 X-B4 5} X3X-+36 5 X3xX-84 “34 
| i} 
sacra Wien at a aes I 
36 | 47 | 64X38 X-38 5}X3 X-B4 64X38 X-36 | 88 | 53X83 X-84 6 X3X-36 5 X3X-36 “B4 
| ! It 
See S| ee poe _— - = 
38 48 | 7gX38 X36 6 X38 X-34 55X38 X-B4 | -88 | 6 X38 x-34 6 X3x-40 54X38 X-36 “36 
: ie ie ; : | 
40 49 | 8 x8 x-42 64X38 X-B4 6 X8 X-34 | -40 64X38 X38 , 5EX8X-B4 54X38 X-38 “38 
oe el en ees : | . 
42 | 50 | 8X38 X-46 7X8 X-86 64X83 X-86 | -42 7X8 x-36 | 6 X83X-84 6 X3X-38 “38 
al ‘= | = 
g 
AAT i 251 a 9 XB X52 7X8 X-40 7X3 X-36 | 44 | 8 X38 x-40 64 X3X-34 5} X3X-34 40 
ee | < ee ee a = =a ifes 
46 52 |B) 10 x8hx-48 | 8 x3 x42 | 7hx3 x-38 | -46 | 8X83 x42 | 7 XBX-B4 6 X3x-84 | .49 
ae ay re lite. Sc yu ee . SU a | 
48 54 | 10kx3hx-52 | 84x38 x-44 | 8 XB x-40 | -48 | 9 XB X-44 7k X3X-36 6 X8X-40 | 44 
! | 
50 56 | 11 x3hx-56 9 x34x-46 8} 34x-42 | -50 | 945 X 34 X-46 8 X3X-38 65 X3X-38 46 
ark Eby eee ee ies xt Sec. ‘ : 
52 OC 57 | 12 X8hx-54 94 x 34 x -46 9 x38hx-44 | -52 | 10 X8}x-50 83 X3 x -42 73 X3X-36 48 
| 
art. oa | | ur: Weeas*s ees f eit 
54 | 58 10 x3}x-50 | 9)x3kx-46 | -52 | 105x34x-54 | 84X3X-48 74x8X+40 | -50 
56 59 | 103X3}X-52 | 10 x3hx-50 | -54 , 11 x35 -60 9 X3X-52 8 X3X-38 52 
| ‘ oes 
| : | 
58 60 4 11 x3$x-54 | 105 3hx-52 | -54 | 12 x3}x-52 94 X 3 X52 8} x3 x-40 “52 
| i 
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Taste 13 


BEAMS fitted to ALTERNATE FRAMES. (Concluded.) 


BEAMS AT ALL DECKS ON WHICH CARGO iS CARRIED. 


SIZE OF BEAMS AMIDSHIPS, 


With One Row With Two Ro With Three Rows 
of Pillars, of Pillars. of Pillars. 


Inches, 


42 


Inches. Inches. Inches. Inches. 


42 


> | <-~--aneizs.——-> 


6 X3 X-36 


64x83 X-36 x +34 


54X83 X-B4 X +82 


6 X38 X-36 X +36 


65x3 X-36 X +36 


84x38 x-48 7X3 X-36 64X3 X-36 


94 X84 Xx -44 74X38 X-36 5EX3 X34 


10 x34x-48 8 X38 X-38 6 X83 X-34 


103 X 34x: 8 X38 X-46 


—-BULB ANGLES 


—— 


11 X34x:- 84x38 X-48 


12 x34x- 9 X38 X52 74X3 X-38 


94 x 34 x -52 8 X83 x-40 


10 X34xX-52 84 x3 x-42 


104 x 34 X-52 9 X38 X-44 


104 x 34 x -60 


— =< —— _ — 


94 x 34 x -46 


1l x3}xX-60 10 x 34 x-50 


12 x34x-52 104 x 34 X-54 
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DIAMETERS of SOLID IRON or STEEL PILLARS FITTED TWO 14 
FRAME SPACES APART. bs ioiat 


(See Continuation.) 


ONE ROW OF PILLARS, | TWO ROWS OF PILLARS, 
Sauna ie To Beams of Upper Deck. | To Beams of Second Deck. | Pe re | Xe Danae Oe penned ao ee sae 
PILLAR. Mal”. 7 5.2) we eRe wae: - Length of Beam Amidships in feet. 
20 | 26 $3 38 | 44 | 50 | 56 | 26 | 32 | 38 | 44 | 50 | 56 | 50 | 56 | 62 | 68 | 50 | 56 | 62 | 68 | 50 | 56 | 62 | 68 
Feet. fe a 4a Ins. | Ins. | = wx tea) Ins. | Ins. ey Ins. | Ins. Ins. | Ins. | Ins. sie = Ins. Tns. Ins. Ins. | Ins, Tns. = 
8 at | 28 | 28/26] 23) 23/3 | s | 34 | st | 32 | 34] 38] of | 23 | 22 | 3 | 8t | 33 | 3% 3¢ | 33 35 |4 | 44 
10 23 | 25 08 ot 0 | 3 33 ‘sk 33 | 84 | 38 | 32 | 32 | 2} 24 ye mi a 38 3 34 a ‘a 4} | 43 
ele 23 | 28 | 23 Pa — ‘ ab. ri FF 33 si | 4 A} | OF , 34 a 33 a 4 mn 4t | 43 | 44 i. 
14 23 | 23 | 3 " a 33 33 | 38 34 | 4 rm" 43 | 44 | 34 | 3} a 3} | 4 4 a 4 a 43 | 401 5 
3) 16 3 | 8% | 34 | 33 | 34 ‘ot 33 4 | 4} | 44 | 43 7 38 34 Pr 33 | 44 | 43 rn ala 5 | 5t | 53 
18 : 33 | 34 ot 33 | of 4 cp Pe ee 5} | 38 ‘3 3 4 a a 5 | 5] 5 oh | oh | oe 
nee tee 1 35 33 34 i 4} | 4} ae 5 ay 54 | 32] 4 rn a 43|5 | 5} i my 5} | 5} 6 
22 ; 33] 4 | 44 | 43 | 43 ” a cal si 53 4} ‘a a Fil = bt | 55 | 54 | oh sh 6 6} 
24 iz 4g ‘4 43 4 rr 43 ene Fa aes Ps ai 4 y ee 5} 5} 6 ; stl 6 ek 6 
96 é 4} 4 rm 4 fe Lee 4 4 fea 5 53 ot r ok 64 oh | 6} 
28 iz: 4 5 sh si ee fa al 43 s dh oe 83 ee 64 | 64 1 a 7 
30 P+ 5} 53 " | Wwe a PF 53 "ey 6 ek ‘a al. a 
32 (58 | 58 | 5 | 5b | 58 | 58 | ot | 63 | 63 | 7 


The pillars to beams of detached Superstructure decks may be § inch less in diameter than those required by above Table for beams to 
Upper decks. 


DOUBLE ANGLE GIRDERS at HEADS 


of CLOSELY SPACED PILLARS. 
—_ ae eae 


FRAME SPACING. SIZE OF ANGLES IN INCHES. 
e Inches, 
23 Sparro. 8X 80 
27 83 xX 3h X +38 
31 | BOAT x: dG 
35 | 4 X4 X 54 


SS EE a SOR ee, tee 
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DIAMETERS of SOLID IRON or STEEL PILLARS FITTED Two 14 
FRAME SPACES APART. TABLE 


(Concluded. ) 
ea tt 4 Ae THREE ROWS OF PILLARS. 
To Beams of Fourth To Beams of Upper To Beams of Second To Beams of Third To Beams of Fourth To Beams of Fifth 
LENGTH OF Deck. Deck. Deck. Deck. Deck. Deck. 


Length of Beam 


PILLAR. Amidships in feet. Length of Beam Amidships in feet. 


50 | 56 | 62 | 68 | 62 68 | 74 80 | 62 | 68 | 74 | 80 | 62 | 68 | 74 | 80 | 62 | 68 | 74 | 80 | 62 | 68 | 74 | 80 


The pillars to beams of detached Superstructure decks may be } inch less in diameter than those required by above Table for beams to 
Upper decks. 


EQUIVALENT PILLARS of IRON and STEEL, 


Inches. Inches. Inches. Inches. Inches. Inches. Inches. | luches, Inches. Inches. Inches. Inches. Inches. 
Solid Pillars as per 91 [5 93 1 5 93 7 1 3 1 5 
Table. Diameter... 25 2 23 25 23 24 23 | 3 35 3t 35 33 33 


Equivalent Lk Si 2h as 93 P 8 : - } ‘ . 33 2 
Pillars. Diameter 92x pe x x x By 
and Thickness...... aay ae 4°16 Ye | 3X xo | 8b Xq%o | 33 X%e 4*16 


4X ye | 4X1 | 4bXde | 4B Xe | 5X oe | RX Ye 


Inches. Inches. Inches. Inches. | Inches, Inches. Inches. | Inches. | Inches. Inches. Inches. Inches. Inches. Inches. 
Solid Pillars as per 3 7 L rf 3 7 3 1 2 
rule. Dusen, | Be 3% 4 4¢ | 4h | 49 5 | 5 5} 54 6 Gt | 6b | 63 
| | 
Equivalent Hollow | | 
quiva’ 
Pillars Diameter | 53 X yi 7X48) Thx ES] TEXH8] ShxES| 8hXH)8}xH2/9 xR 


and Thickness...... 


6 X | 6 X x Gx te| Cha 63x ye] 7 X vo 


The Hollow Pillars required by the above Table are to have Solid Welded Heads and Heels. 


l,Loyp’s REGISTER OF SuHippine, Lonpon.—13th July, 1922. 
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WIDELY SPACED STEEL PILLARS. 


LENGTH AND FORM OF PILLAR. 


TABLE 15 


(See Continuation. ) 


VALUES OF = 10 
it a Tubular. Double te elias Face Tubular. Double Cannes and is S a ee 
Four Angles. Four Angles, 
ee a Channels. Plates. Es caren Channels. Plates. 
aay AT et Inches, Inches, Inches, Inches, pats i ye Inches. ‘Lael Inches. Inches. 
13 6 X-36 6 X38 X38 X-36 6 X-38 6 X3 X3 x-38 
16 6 x-40 6 x3 hea tedo : Per 6 Peibeaa -40 ' ; 
19 64 X +40 ob ¥syeeyHedo! 7 sel { 7 Kiasia el Hier 3 | AI 
22 7 on 7 Rigtbetie edo tagxdo 7 Pitin kas x4 ie 
25 7x40 7 yapbegh Seal? is dn fe arks “44 | ; x4 x-42 
=: es ey * 
29 8 X-40 74X34 x 3} x -44 4 x4 X-40 8 X-44 Thx ahah x5 “50 4 x4 xX-44 
33 9 x-40 8 piven < “46 ie, anxious | 9 x-42 i 8 atnbes is ‘eli. 42 
37 10 x40 8 a ei eak 1 Roe x +40 | 10 x +42 3 xl $e eds 5 x5 oe) 
42 10 rey 8 X4 X4 x-52 5 X5 X-44 | 10 x-46 ex4 ata rrr ade 
ao 1 dal | besa x4 X-50 5 X5 x48 | 11 x-48 ek x4 x86 Gi 5 X5 x-50 
52 ll X-50 : badd X+56 5 x5 x-52 | 12 x-46 9 ‘ef x4 X-60 Saaeelh ia! 
estan 12 x -48 q ee X4 X-62 i 3 tate 12 X-50 Sx deay tl 10 X-40 Saas en 
et oN ae ie x-50 EPS eat ek 6 eee: 13 X-50 sx ahaha 44 | 11 X-42 6 aren 
ti 13 my 10 x3}x3} x-44 11 X-+42 6 X6 X-54 rr x -56 10 10 x2} x3 x4 46 | 11 ae 6 X6 X-54 
eee ca rer 1l as pe tab “44 11 X+46 é e of & X +56 11 at a 46 | 11 X-46 6 X6 X-60 
os — aa = 4 ] — _ — 
86 laws X54 11 eS XH: “46 | 12 X-50 6 X6 x-64 | 15 x56 11 Sabena: 48 | 12 x-50 6 X6 X-64 
94 16 X-54 11 11 x3} x9)%: “50 | sca reg X6 X #0, 16 X -56 11 xtistk df e X +56 6 X6 x-70 
hes aif a ; pe Renee ft ; 
102 17 X-56 li sesrtnie -50 il 12 X-60 7X7 X-60 | 17 x-58 11 iat 5 das | 12 x-60 7X7 X-60 
ip. 17 an 14x34 x3)%-90 “50 | 13 x: #7 Pers | 7 x -64 | 11h 3h x3} x 52 | 13 X-60 7X7 X-64 
as " 2 A chao Ta SM CAE ee 
118 18 x-60 12 x84 xb x- 50 | 18X-70 7 X7 X-70 18 x +64 12 2 xa} xa) x 52 | 18 x-70 | 7° x7 x-70 
126 j 18 ee 45 AF re Tage } 18 X-74 “oe x74 | 18 PR, 12 x2) x9) %5 “52 | 13 X74 7X7 X-74 
= pe | 7 + —|— pas st Bi ec om 
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WIDELY SPACED STEEL PILLARS. 


TABLE 15 


(See Continuation. ) 


LENGTH AND FORM OF PILLAR. 
VALUES OF i Feet. a | Feet. i 
12 | 14 
SxBxH : ne - - : 
reTo0 » Tubular. Double a and Face Tubular. Double — and Face 
een —— - _ Four Angles. Four Angles. 
pes eal Channels. Plates. Pe oar Channels. Plates, 
: Inches, Inches, . ie Inches. Inches. Inches. a Inches. as ; Inches. Inches. 
13 64 X +38 6 X34xX34x-38 | 7 x-38 7 X35X84x-38 4 x4 x-40 
egy ; : £5 - x34 x34 X-38 | 7% X38 7 X84x34 x-42 ie 4 X4 X-42 
5 7yxt0 7 X8hX34hX-44 a . | 8 X-40 oe err qt one 2 eee 
22 8 x-40 74X35 X35 X-44 4X4 X-44d | 85 X-40 8 X34X8}X-46 43 X 43 X +40 
25 % bie mas 8 X34x3}x-46 oT ies 4h x 44 x-40 rere a apeaeeue’ 43 X45 X44 
ie 29 : bia Rid 8 Lop ehy as Avan | 9 tea: 3 ere 5 X5 X-40 
ay” hg: ect 8 PE LSE A ; 5 ere | nm x -42 ee x4 X-50 ‘ 5 X5 X-44 
37 i6 x 4d "peed e068 5 i | 10 x-48 F mare igi) ' 5 X5 X-50 
42 ie 2h 9 x4 x4 X-54 og ee Rae | 11 x-48 a eae aie 9 seit: 5 X5 X-54 
q n W 8b 9 a x4 X-60 ’ PF x5 Lisi 12 thd 9 x3hx3hx-44 10 x +40 : 5 X5 X-60 
z 52 12 Sig a titnwa pear p 5 Xd Ta 12 X-54 oh Ropes | 10 x-42 | 6 X6 X-50 
z 7 tig Pst enters 48 peas 6 X6 X-50 be me a Ree ail as 6 X6 X-54 
a 64 ie 2H 4 RHR re 6 X6 X-54 his Dae 10 x34x34x-48 7 x44 6 x6 X-60 
71 14 x52 Fi xB} x Bh x48 eae a ee ase 14 Atl Ci Mp 11 x-46 | 6 X6 X-64 
78 ¥ FF X58 1 Sete pee 6 X6 oe 15 X-54 11 X3}X3}X-50 ‘Wa x +50 6 X6 X-70 
86 im rr 28 | 11 pad dhetieg ¢ 12 X-50 6 X6 ey da me 11 X3$X3}X-52 | 12 ssaine 7 7X7 X-60 
94 a ae ig Pees ipaei oe £6 17 be Bi ep lae Hees 12 ae 7X7 X-64 
Ogg YT £66 errr er, “ee 7X7 X-64 | 17 28 “nh xcah x3} x-52 18) On 7X7 X-70 
v6 “18 x-60 12 ere ae 7X7 X-70 | 18 X-64 12 X84X385x-52 18 6-70 7X7 X74 
b Mb ee. : ia 8 & x64 a X +62 mee ee 8 X8 X-70 
) : 3 gar. . a i A, eR Re 19 x-70 Ge 8 aS x74 ff 
; 134 19 2a vm | 8 X8 fee | 20 x +68 
LO ba i 
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WIDELY SPACED STEEL PILLARS. TABLE 15 


(See Continuation. ) 


LENGTH AND FORM OF PILLAR. 


VALUES OF ‘? - ce Feet. 
16 18 
SxBxH are Fa ein ear eee aera — cam 2 
100 Tubular. Double Channels and Face Plates. | Tubular. Double Channéls and Face Plates. 
== —— Four Angles. | oe Four Angles. 
Fare Channels. Plates. 8 orl Channels. Plates. 
Inches. Inches, Inches, Inches, Inches, <a ; Inches. Inches. 
13 7 X-40 7 x84x34x-40 4 x4 x-42 | 74x-40 7 X84x34x-44 44 x 44 x -40 
16 74 Xx-40 7 X8$x34x-44 4X4 X-44 | 8 xX-40 7% X 34 X 34 X-44 44 X44 x -42 
19 8 x-40 7X 34X 34 X-44 44x44x-40 | 84x-40 8 X3}x3}x-50 5 X5 x-40 
22 84 x-40 8 X3}X3}x-48 45 X44 xX -44 9 x-40 8 x38}x3}x-52 5 X5 x-42 
25 9 x-40 8 X3}x3}x-50 5 X5 x-40 | 9 X-44 8 X35x3hx-56 5 X5 X-44 
29 9 x-44 8 X8}x3hx-54 5 x5 x44 | 10 x-42 8 X4 X4 X-54 5 X5 x-50 
33 10 X-44 8 x4 X4 X-54 | 5 X5 x-50 | 10 x-46 9 x4 x4 X-52 5 X5 X-54 
37 10 X-50 9 X4 X4 X-54 5 X5 X-b4 | 11 x-46 9 x4 X4 X-56 5 X5 x-60 
—_ | _ _ — | _ = = —— oe —_ —— = = — — 
420 1 X50 82X35X3EX48 | 10X40 | 5 X5 X60 | 12 x-48 9 X35X3x-44 | 10X-42 | 6 X6 X-50 
47 12 X-52 9 X85X3hx-48 | 10x-42 6 X6 X-50 | 12 x-54 95 X3EX3EX-48 | 10X42 6 X6 X-54 
— ———= i" SSS — Be af = Se Ee 2% = S ne ~ — 
52 12 X-54 | 10 X83X8$xX-48 | 11X-42 | 6 x6 xX-54 | 13 x-50 | 10 x3}x84x-48 | 11X46 | 6 X6 X-60 
58 18 X-54 105X35X35x48 | 11X-46 6 X6 X-60 | 13 X-56 11 X3¥X35X-48 | 12X46 6 X6 X-64 
64 14 X-54 11 X8}x3hx-48 | 12x-50 6 X6 X-64 | 14 x-56 1l X34x3}X-50 | 12-52 6 X6 X-68 
71 14 X-58 11 xX3}x3}x-50 12 X-56 6 X6 X-70 | 15 X-56 11 X3$x3}xX-50 12 X-60 7X7 X-60 
| 
78 15 X-58 11 X3§X35X-50 | 12x-60 | 7 x7 x-60 | 16 x-56 11 X35x3}xX-50 13 X-56 7X7 X-64 
ST ee ae a Se = = ~s |— 3 be : | —" Se he 
86 | 16 X-60 11 X34x3}x-52 13 X-60 7X7 x-64 | 17 x-56 11} x3}x34x-50 | 13X-60 7X7 X-70 
94 17 X-60 114 x 34x3}x-52 13X-66 | 7 X7 X-70 | 17 x-62 12 x34x34x-50 13 X -64 7X7 X-74 
| 
102 18 X-60 12 x3}x34x-52 18X-70 | 7 X7 X-74 | 18 x-62 | 7X7 X-80 
= E a5 te Ball Bs aE ee a tee an Se = b ee ae me. 
| 
110 ee X +60 | 7X7 X-80 | 19 x-62 | | 7X7 X84 
118 bs X66 | 8 x8 x-74 | 19 x-68 | | | 8 X8 x-80 
— —— —— Se a ~ | ——-- |—- — 
126 | 20 X66 | | 8 X8 X-80 | 20 x-68 
PS ea ie ha a CS > a eo ee | | 
| | 
134 | 21 X-68 
| 


1 | 
ge ng nn nr NS LN RT Ce Se. |e 
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WIDELY SPACED STEEL PILLARS. TABLE 15 


(See Continuation.) 


LENGTH AND FORM OF PILLAR. 


Feet. Feet. 


VALUES OF | 
20 | 22 
$x BxH PEER eters : 5 
100 Tubular. Double Channels and Face Plates. \ | Tubular. Double Channels and Face Plates. 
— ——____—_———— Four Angles. — | — - ———- Four Angles. 
ete Channels, Plates, | —— Channels. Plates. 
Inches. Inches. Inches. Inches. | Inches, Inches. ine: Inches. 
13 8 x-40 7h X 34 X84 X-44 4bx4hx-42 | 8hX-40 8 X3hx3hx-52 4} X45 X44 
ean Ge | Sasbxehuwe s weadh Rape Wd ee 
19 eer 8 aise Wace ete Xx -42 9 X-44 | 8 x4 a tad 5 X5 X44 
22 “9 oe 5 8 x34x3hxX-56 ; 5 x5 eu nie ad 8 X4 X4 X-58 ee 5. X5 %-50 
25 10 | er Lagoa ; : bitters 10 X-42 ; 9 a X4 X-52 i. | 5 Xd X-D4 
eaanl 10 eae 9 X4 X4 X-52 5 aie = ’ ié X46 | 9 x4 teu te er xX -56 
33 “10 48 9 X4 X4 X-56 ere: “5 Snare I 10 ent 9 x4 senate rer 60 
r. 31 ‘ ce 84 xX 34 X 34 X-48 10 X-40 7 4 si ae iitesa LPN A EE 6 PAP 
2 r x50 9 silent BO 6 ean Pers ; 9 X34X3}xX-48 A ers 6 X6 X-56 
47 | 13 gine 10 X3}x34}x-48 ewe ee sae! 13 X+52 hagas 11 ore 6 X6 X-60 
; 52 i X52 : 10 x35X3hx-48 "eee 6 “8 X 62 ee x “D4 AGT ere 6 x6 X-64 
58 u x +52 11 84x 84X50 es 6 0 8 14 xb 11 seghonet ato 18-86 6 X6 X-70 
64 | 14 X-58 11 X8}X85x-50 12x -60 6 x6 x70 | 15 X-52 11 xX3}x34x-50 rer | 7X7 ene 
71 | 15 X-58 a ah ode esnh 13 X -60 To 2 | 15 X-60 a Horeeoon cites 7X7 X-64 
78 16 X-58 1] eepodepetn. pase oe basal Pees ; " eebomiions 18x70 TERT 2eek0 
| 86 ag a sisencumcnn: 13 X-72 7 “e ai ashi dkwekecuees hie 7X7 X-74 
Y veglaaevees 1888 12 x34x34x-52 13 X-74 1X TaX>7S 16 re ie peace vite 7 X7 X-80 
108 ee ee 12 x4 X4 X-56 13 x +74 i BENET fe ae # x4 x4 cet eae 7X7 X-84 
ee | eae, ee eee 2 Dats ; arose : a Spe = : = 
110 =| 19 x-64 | 12 x4 x4 x-66 | 14x-74 | 8 X8 X-78 | 19 X-66 | 12 x4 x4 X-68 | 14X-76 | 8 X8 X80 


20 X-64 8 X8 X-82 20 X-66 8 X8 X82 
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WIDELY SPACED STEEL PILLARS. TABLE 15 


(See Continuation. ) 
ernest 


LENGTH AND FORM OF PILLAR. 
Feet, | Feet. 
24 | 26 

Tubular, Double posnnee and Face | Tatars | Double Channels and Face 

Four Angles, = 1 Four Angles. 
pane Channels. Plates. | ae Channels. Plates. 
Inches. hae Inches, Inches, | Inches, Inches, Inches, Inches. 
9X -40 8 X4 X4 xX-54 5X5 X-44 9X44 8 X4 x4 X-56 5X5 X-50 
9X -44 8 X4 X4 X-56 |; OX5X-44 | 10x-40 9 X4 X4 X-52 5X5 xX-50 
10 X +40 9 X4 X4 X50 5X5X-50 | 10x44 9X4 X4 X56 5X5X-54 
10 X-42 9 X4 X4 X-52 5X5 xX-52 10 X46 9 X4 X4 X-58 5X5 xX-54 
10 X-44 9X4 x4 x56 5X5X-54 | 10x-48 9X4 x4 x-60 5X5 X-60 
10 x +48 9 X4 X4 X-60 5X5x-60 | 10x-50 85 X 34x 84x -48 10 X-42 6X6 X-50 
11 x -48 83 X34 x 84 x -48 10 X -42 6X6X-50 | 11-50 9 X8}x34hx-48 11 X-42 6X6X-54 

Laas Ses Sy OS Ree ee oom) ees Meet ea acs : 2 
| 
12 X-48 9 x3b}x3hx-48 11X-42 6X6X-54 | 12x-50 93 X 34 X 34 X-48 11 X-46 6X6 X-58 
| 
12x -54 10 X3}x3}x-48 11 X-44 6X6X-60 | 13x-50 11 xX3}x3}x-48 11 X+50 6X6 X-62 
18 X +54 11 X8}X34x-48 12 X-50 6X6X-64 18X56 11 X3}xX3}xX-50 12 x +52 6X6 X-66 
=_ - - — a == - \| = —_ = — —_ ——__ 
18 X-58 11 X8$X33x-50 12 X +56 6X6X-68 | 14x-52 11 xX3}x34%x-50 12 X-56 6X6 X-70 
14X-+58 11 X3}x3}x-50 12 x-60 6X6X-70 | 15x-52 11 X3}x3}x-50 12 x -60 7X7X-60 
15 X +56 11 X8}x3}x-50 13 X-60 7X7X62 | 15x-60 114 X 8} x 84x -50 13 X-60 7X7X-64 
16 X +56 11 X8}x3}x-52 18 X-70 7X7X68 | 16X-60 114 X34 x 34 x -50 13 X-70 7X7X-70 
17 X+56 114 X34 x 3} x-52 13 X-74 7X7X-72 «| «17-60 12 X84x3}x-50 13 X-74 7X7X-74 
17 X64 12 x8}x3hx-54 13 X-74 7X7X-78 | «18 X-60 12 x4 x4 x-60 13 x-74 7X7X-80 
18 X +64 12 x4 x4 x-56 13 X-74 7X7X-82 | 18X-66 12 X4 x4 X-66 13 X74 7X7X-84 
19 X-64 12 x4 x4 x-68 14.x-76 7X7X-84 | «19x -66 12 x4. x4 -x-72 14 X-+76 8X8 X-80 
19 X-68 8X8X-80 | 20x-66 
20 X +68 8X8 X-84 21 X-66 
ogee | aa L peer eos eee Se ee 
21X-68 22 X-66 
: a a = }_ } * _ - ees aes 

22 x -68 | | 22x-70 


WIDELY SPACED STEEL PILLARS. 


343 


TABLE 15 


(Concluded. ) 


LENGTH AND FORM OF PILLAR. 


VALUES OF 


Feet. 


Feet. 


28 30 
SxBxH | _ | 
mer 1," Nae Tubular. Double a sea and Face | Tubular. Double Chgonels and Face 
= 2 - Four Angles. | a8 See ms Four Angles, 
eter Channels. Plates. ae Channels. Plates. 
‘i os 7 SET 7? Inches. poe Inches, 2 Inches. os ; Inches. Inches. 
13 | 10x-42 9 x4 X4 X-52 5X5 X+54 10 X-48 9 X4 X4 X-60 6X6 X-50 
es ee, 9 X4 X4 X56 iawn 5X5 xX-54 10 X50 84 X 35 X 84 X-48 10 x -42 6x6 x-50 
19 10eael 9 x4 X4 X-60 sted 5X5 xX-60 : ‘xd 9 Re a 11X-42 6X6 X-54 
22 10 X -48 84 x 83 X 34 X-48 10 x -40 ae 11-44 9 ene PP 6X6 X+54 
25 Gree 9 x3h}x3hx-46 ees ies x52 | 11-48 = aac it an 6X6 ee 
29 as 48 9 x84xX84x-48 Mica ee ae 11-50 9 eho cas shoals 6X6 X-60 
peer e == 2 
83 | «12X48 94 x3hx3hx48 | 11x46 6x6xX-58 | 12X50 94x 3hx3hx-48 | 12-50 6X6 X62 
a 37 ; 12 X +52 10 x34x34x-50 ware fear | fect 10 Pennisi 12 X+50 “ape 
a | Fee | 11 X34X34x-48 eg: 6X6 X64 | 18 X +54. 11 ail uaece ne 6X6 X-68 
cs a hia 11 xX34x34X-50 12 X +56 re a “jax-ée 11 x3}X3}x-50 12 x-60 7X7X-60 
. re i in 56 11 Aiea 12 x -62 ee ates 14 x -60 eR arr | 13 x -60 7X7X-64 
J 58 — «15X56 11 X85X33x-50 13 X +64 spe esis | eee 12 x54 x by 50 wae 7X7X-70 
-_ 64 | 16 X-56 11 sii 34 X-52 13 X-70 7x7x-70 | 16 x -60 1 xayeebeen 18-70 7TX7X-74 : 
A | 16 X-62 114 x 34 X 34 X50 18 X+74 ete a 17 X-60 12 rere 13 X-74 7X7X-78 
78 es 2 12 era 13 X-74 ax 7x18 63-60 12 ey oo an 13 x7 8X8X-74 
eo. 18 X 62 adel |: 18 X +66 | i e: 
me alvaeeasd ' 19 x-66 - 
ey ei 19 X68 dl 20 X +66 
8. “20 X +68 eee : ; 20 +70 
118 a 21 X-68 21-70 
126 i 22 X68 a a 22 x-70 


Luoyp’s Recister or Surpprne, Lonpon.—13th July, 1922. 
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WIDELY SPACED SOLID PILLARS in TWEEN DECKS. 
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LENGTH OF PILLAR. 


TABLE 1 5 A 


VALUES OF | 
SxBXxH sais 
100 Number of § in. Number of { in. 
Diameter. rivets in heads Diameter. rivets in heads 
and heels. and heels. 
Inches, 

7 3 4 
9 3t 4 
ll 34 4 
18 33 4 
16 4 4 
19 4} 5 
22 44 5 
25 43 5 
29 5 6 
33 5t 6 
37 5} 7 
42 5} 7 
47 6 8 
52 6t 8 
58 64 8 


Luoyp’s Reaister OF SHIPPING, LoNDON.—25th June, 1925. 


VALUES OF 


100 


S?x BxH 


DECK GIRDERS at HEADS of WIDELY SPACED PILLARS 
CHANNELS or ANGLES. 


Thickness 
of 


Angle. | 
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DEPTH OF BEAMS, 


Inches. Inches. Inches, 
Inter- | 5 6 ve 
costal — ———_ —— , = = 
Plate and | 


SIZE AND TYPE OF GIRDER. 
: 


Tasle 16 


(See Continuation. ) 


Double Channels. Double Angles, 


Double Channels. 


Double Angles, | 


Double Channels, 


| 
Double Angles. | 


Double Channels. 


Double Angles. 


Inches, 


Inch, Inches. Inches. Inches. Inches. Inches, Inches. Tesctea a 
190 “34 6 X4 X-44) 6x4 xX-40 6 x4 x “36 
220 “34 6 X4 x-50 6X4 x-44! ie x4 x +40 
260 B47 X 8x3 X-88h6 x4 X-54 6X4 X-50 6 X4 x-44! 
300 40 7 XB}x 34x: “40.6 X4 X-64 7 x3 x8 fe 6x4 asin 6 x4 X-50 
350 40 | 7h x 8h x3} x- 426} XAE x. 60 7 X8hxBhx-40 6x4 x64 7 x8 XB x 886 x4 x54 
400 40 | 8 x 84x 3h x: “46 6} x4} x- 64 TAX8h xh x- 42.6) x4} x- 60 iy x 8b x34 x- -406 x4 x64. 7 X38 X38 X-38 
460 40 | 9 X38 x Bh x46 6 X6 X-64 8 XBhx Bh x: 466 x4} x- -64) 74X84 x34 x. “42 6b x4 x. 60 7 X34x84x-40 
520 44 =| 9 x8bxBh x: 606 X6 x74 9 x 8bx Bh x- 466 X6 X-64 8 x34 x Bb x: “46 6} x 45 x- “64, 74X34 x 34 X-42 
580 44 10 x84 x Bh x. 607 X7 X+70) 9 x 34x 35x 606 x6 X-74) 9 8x35 x: 466 X6 X-64 8 X3}Xx3}x- 
650 44 |11 X 3h X Bh X-607 x7 X-8010 X38$x3}x-607 x7 x70 9 x84 x35 x. 606 X6 X-74 9 X84X384x-46 
3 a a 2 cae cea 's'y 
730 “44 11 X8}X3}x-607 x7 x-80410 x35 x3 x: 607 X7 X-70! 9 X34 X 3} X60, 
+ —— = = <r | aad | 
810 “44 12 X Bb X 3h X60 ll x 34x35 x: 607 x7 x +8010 x BY X 3} X60 
900 50 12 x4 x4 x-64) 12 x8}x3}x-607 x7 x-9011 x Bb x3} x-60 
: ; {12 x Bh x 34 x -60 penne ann gt staged 
990 50 Rider Plate 12 X4 X4 X-64 12 x3$x34x-60 
Bt ae — 9% 68 } oan a j 
12 X8}x3}x-70 12 x3}x34x-60 
1090 “50 Rider Plate Rider Plate (12 X4 X4 x-64 
= es Cerne lenceria. : Sr ann : | 
12 x4 X4 X-70 12 xX8}x34x-70 12 x3}x34x-60) 
1200 50 Rider Plate Rider Plate Rider Plate 
__ 9X-70 8 X-70 8 X-60 ; 
12 x4 x4 X72) 12 x3}x3}x-70) 
1320 50 | Rider Plate Rider Plate 
ite 10 X-74 4 ae) rs ee 
12 x4 x4 X-70 
1450 “50 | Rider Plate 
7 Ae : 9-70 
12 X4 x4 x-79/ 
1590 +50 Rider Plate 
‘4 is - 10 X +74 
12 x4 x4 x-72/ 
1750 “04 Rider Plate 
: ar | 10 X +84 
| 12 x4 x4 X-76 
1920 | -54 Rider Plate 
ies . ‘=H 11 X-84 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 
CHANNELS or ANGLES. 


Thickness 
of 


DEPTH OF BEAMS. 


TABLE 16 


(Concluded. ) 


Luoyb’s ReGister oF Sutppina, Lonpox.—13/h July, 1922. 


VALUES OF Inches, Inches. Tannen’ Inches. 
S°xBxH| Costal : a 
costa. | 
e000) — | angie. | SIZE AND TYPE OF GIRDER. 
Double Channels. Double Angles. Double Channels. Double Angles. Double Channels. Double Angles. Double Channels. Double Angles. 
Inch, Inches. Inches. Inches. Inches. Inches. Iuches. Inches. Inches. 
190 +34 5 X4 X-80 4 x4 X-30 
220 34 | 5 X4 X-36 5 X4 X-80 
260 +34 6 X4 X-36 5 x4 X-36 
300 “40 6 X4 x-40 6 X4 X-36 
350 40 6 X4 xX-44 6 x4 X-40 
re | — a= —_ = = 2 = 
400 40 || 6 x4 X-50 6 X4 X-44 6 X4 x-40 
460 40 | 7 X83 X 3X-38I6 x4 x-54 6 X4 X-50 6 X4 xX-44 6 X4 X-40 
520 44° | 7 X85X85%X-40)6 x4 x-64,7 X8 X8 X-88I6 x4 X-54 6 X4 X-50 6 X4 X-4 
580 ‘44 | 75 X35X 35 X-42/164 x44x-60! 7 x84XB4X-406 x4 X-64,7 x8 XB X-BBI6 x4 x-54 6 X4 X-50 
— | | —- —— ~ — _ == 7 —_ — — —--—~ — - a - 
650 ‘44 | 8 XB5X 385X466} X44 Xx -64| 74X34 X 35 X-42/64 X45 X60 7 X34XB4X-4016 x4 X-64) 7 x8 XB X-BBIB X4 X54. 
730 ‘44/9 X85X34X-466 x6 X-64| 8 XBbX34X-46164 x44 x-64| 74X35 X34 x -49164 X44 X-60] 7 X35X3hX-40/)6 X4 X-64) 
810 440 9 X385X35X-6016 x6 X-74] 9 X84XB4X-4616 X6 X-64| 8 X34X3EX-46164 x4} x64 7k xX 34 x 84 x -42/64 x 43 x -60 
900 50 |10 X85%X8$X-607 x7 x-70| 9 x84x3}x-6016 x6 x-74| 9 x34x3}x-4616 x6 x-64! 8 X 84 X 34 x -46/65 X 44 X +64 
990 50 11 X35X3$X-607 x7 x-80/10 x3$%35x-60\7 x7 Xx-70| 9 x3hx3hx-60l6 x6 x74! 9 x8$x3hx-46/6 X6 X-64 
1090 50/12 X85X3$X-60'7 x7 x-9011 X34X34X-607 x7 X-80/10 x34x3}x-60I7 x7 x-70! 9 x 34X3}X-60/6 X6 X+74 
1200 |. °50 |12 x4 x4 x-64 12 X3}X3}X-60/7 X7 X-9011 X34X3}X-60/7 x7 x-80\10 x3hx3hx-60I7 x7 x-70 
jae: 12 x 84x84 x60 a ace ais 
1320 “50 Rider Plate 12 x4 X4 X-64 12 X8}X35xX-60/7 x7 x-90/11 xX34X34x-60I7 x7 x-80 
8X -60 
12 x84x3hx-70| «d's & BX B4X-60 gia 
1450 “50 Rider Plate Rider Plate 12 x4 X4 X-64 12 x34x3hx-60/7 x7 X-90 
eee Earby | ee ae ole i i 
12 x4 X4 X-70 12 x34x34x-70 12 x34x33x-60 
1590 50 | Rider Plate Rider Plate Rider Plate 12 x4 X4 X-64 
H | _ 9X-70 ee ee 8 x 60 can 
12 x4 x4 x-72! 12 x4 x4 X-70 12 x84x3hx-70 12 x3}x 3} x-60 
1750 | 954 | Rider Plate Rider Plate Rider Plate Rider Plate 
| 10X+74 _9X%-70 8 x-70 8X -60 
12 x4 X4 X-74 12 x4 X4 X-72 12 X4 X4 X-70 12 x3}x38}x-70 
1920 *b4 Rider Plate Rider Plate Rider Plate Rider Plate 
11X-78 10 X-74 9 x-70 8 X-70 
12 x4 x4 x-72 12 x4 x4 x-72 
2100 54 Rider Plate Rider Plate 
Gass 11X-74 10 X-70 
ae | 12 x4 X4 x-72 
2290 54 Rider Plate 
11 X +82. 


DECK GIRDERS at HEADS of WIDELY 
BULB ANGLE FACE BAR 


~~~ SINGLE BULB ANGLES- - -— -> 


aia 


DOUBLE BULB ANGLES 
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S. 


SPACED PILLARS, 


DEPTH AND THICKNESS OF GIRDER. 


TABLE 17 


(See Continuation. ) 


Tnches, 


13 X -40 


Inches, 


14 X-42 


Inches. 


15 X -42 


9 x3 x44 Sb Moe hao 


9 X3 X48) 8}x3 x-44 


9 X83 X-52) 9 x3 x-44 


9b xBhx-6 52 9b xa} xe 46 


105 X 34 x- oh ob xab x: “52 


11 x3}x-60 bohxabe “54. 


114. 34 x- 66 11 3b x-6 60 


12 eee 


83X3 X-48 


9 X3 X-50 


12 x Bh X64 


95 X85X-52) 9 x3 x-52 


| aaX3 5] 


a4) 74 X3 X-42 
74x 3 x 46 
8h x 8 x-44 
9 x3 «+48 
9} «8h x 52 


104 X34 x -54 


12 X384x-64 


83X38 X-48 


105 X 35 X-54 | Obxahx- “D4 


9 X38 X-52| 


7 X3 X-40 


114 x33 x -56 


6 X3 Xx-40 


Inches. 


16 X-44 


53X38 X-86 


7X3 X-38 


6 X3 X-38 


hx x: X40 | 


Inches, 


18 X -46 


X -B4 


Inches. 


17 X +44 


x3 


Inches, 


19 X-46 


54X38 X-84! 


6 X3 X-36 


7X3 X-42 


7EX3 X-44 


6 X38 x40 | 


40, 


OAXS > X +36 


“obxs X +36 


ks X +44 


9h x 34 x-52 


105 X 34 X-56 


93 X34 x: 52 


9 X3 X-50 


44 7X3 X-40 


50, 9 X3 X-46| 


| 


114.x 38} x- “58 


12 x34 66 | 
_—_—____ 
| 8x8 X-5O]1 


11 wit fol 62 108 x 34 x -56 


95 X34 X-56 


12 X34X-66 1nd x 8h x- “62 


11 x34hx-54 


10) x3 x: “52 


re xh x- 70 


12 X3}x-60 


12 x 34X72 1 


l 


1 


9h x 3h x- 50 9 XB x48 


10} x3} x5 “56 


5) 94x ab x04 4/9 x54 | 


1 xX34x-64 


oe RRC 58 | 10 0 x34 x5 “54 


12 x3}x-68 


Ud x3} x-6 62. u x3 x-5 “58 


-70 12 x8} x- 62 


12 x3}hx 


—____——___—— = 


9 x3}x “54 9 x3 x +50 | 8x8 X48 112 x Bh xt 66 


tT b XBRX; 60 10 bab 58 10 x 9h x- 52 9 x8} x 


52 


12 X3}X-64 11 x3}x-62 11 x3} x 56. 5 10) x 3h x: “52 


12 x38 sich “74 | 2 ) x36 66 Lb x3h x- 62 


u x Bh X-58 


12 x 3h x-68 11 xa) x64 
aaa eat 


12 x3}x-68 


12 x34 x-72 


46 7Axs x 46 


co X +38 


7 X38 x-42 


8 X8 X-44 
_ = 


9 X3 X-46 


(10 x3}x-48 


10 D xahx- 58 


i oh th 62 


1 


1 


es 


9 X3 X-50 


9h xa} x52 


10} x3} x- 
11 x3}x-6011 
ax ab x: 1 


12 X8}x-68\1 


12 X84x-74/] 


: hx3 X 36 


6 X38 xX-42 


7 X8 X-42 


8 X3 X-46 


hx X +52 


9x 84x54 


0} x 34 x-58 


14x34 x-64 


—_—_ 


83x38 x-48 
9 X38 X-54 
Oh xahx-s “56 
1 x 8h x “56 
1 x 34 x-62 
2 x 8h x-62 


2 x3hx-68 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 
BULB ANGLE FACE BARS. 


TABLE be 


(See Continuation. ) 


VALUES OF DEPTH AND THICKNESS OF GIRDER. 
S?xBxH rahe lS Inches. pnd Inches, Inches. Inches. Inches. 

100 21X48 22 X +48 23 X +50 24 X +50 25 X-50 26 X +52 27x52 | 28X54 
390A ae Pa A =. | we es be 
aa | | . b = ak i < 

; 260 | rae aa ee | ; : i 

i a ees ert. n a on Pie 2 

300 ) 

350 || ae cea | ; 
: “400 4 a a ie ; “eae al ; 
een |) ee TOOT | Phe. —ee —— s 

460 = 5k X38 X-36 
oe Pe Oe PENT. iS o be oes 

520 : 6 X83 x-42| 5kxX38 X-36 
580 | 7 x3 x46) OhxS x42) 6 XB X-BB/ 5}xB XBL a3 i : 
| 8 wy x-48 | 73X38 a 7 8 x49 64X38 4-40 | BxB x 86 ip j 

730 9 X83 X-52| 8X3 x-50] 8 X8 X-46 Thx8 xX-44} 7 X8 x40 | 6 X38 X-38 5hXxs x +84 

810 10 X34x-54 | 94X34X-50| 9 xB X50 8b x3 ur | “Taxes xa | 7 ei as | 64x38 x88 55X83 X-36 
gi 900 : 11 x35X-60 | 10)%35 x-56 9} x8} X-56 94 x 34 x -50  shxa X-52| 8 se a 74x83 dL 64X38 X44 

990 | 12 x8}x-66 ; 12 x34X-60 | 11 X8}x-58 10} x 35x bk ObxS x56 9 x8 X-B4 9 X38 X-48 SS 5-48 

1090 [a] 9 xa x50 | sha x48 | 12 X85X-66 | 114x34x-62 | 1 x34 x-60. 10h x 34 x-56 10 x3hx-52. : 94 x 34 X-50 

1200 : 9 X3hx-54 9 X38 X-52| 9 X38 X-48 1 x 34x -70 2 xBhX-64 11x 34 x-62 in 3e8yK88. 10} x34 +54 
182 | Wpabxat sbxabcot | abxahxso | 9 xa x00 axa x90 | 12 x8} x08 “11hx84x-66 | 11 x8} x62 

1450: ll xB} x-60 10 x Bh X-58 “9h xBhx-56 er x8} x-54 9 xh x52 9 X38 X-48 [12 xsbx7e 12 x8hx-66 

1590 114 x33 x-60 TT <8hx 58 104 x3} X-56 10 -oeab x 54 10 x Bhx 50 9 X385X-52 | 9 x3 X-50| 8x3 x-48 
INES SAG = ae = Je _ tem: 

1750 5 12 x34x-64_ 114% 34% 62 | 11 x34x-58 10} x84 X56 105 x8hX-52 | i Nd Si 94 x 34 X-50 9 a x52 

1920 : 12 X3}X-72 12 xX3}X-66 | 114 X34X-62 | 11 X3hX-62 | 11 x3}X-58 | 104 x 34 X-56 | 10} 85X52) 9}X3hX-56 

2100 |* ma Fame 12 x3hx-70 12 x3hx-64 114 x3} x-62 11 84% 60 | 11 xSh%-36- 10} x8} x-62 

a = =a ee Sea = eat See Se ‘53 pear fe LS es: = 

2290 : 12 x34x-72 | 12 x8}x-68 | 114x34x-66 | 114x34x-62 | 11 x3}x-60 
9480 : an a ch eextes 1s 12 x3}x-72 | 12 x 8h X-66 114 x8}%-66 

2690 vane ied eage swe Er tt Ha “Tne gee Bs, 12 x 8h X-70 
Fas nIsi> A | ie gan & ped | 

3160 slieaae | 
ly 3460 Z Vv " | ij 
es 2 (eee eee ee ee ee 


350 


DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE 17 
BULB ANGLE FACE BARS. (Concluded. ) 


DEPTH AND THICKNESS OF GIRDER. 


Inches, Inches. Inches. Inches. Inches. Inches. Inches. Tuches, 


29 X +54 30 X -56 31-56 32 X-56 33 X-58 34 X +58 35 X-60 36 X-60 


6 X3 X38) 51xg x-36 


—— —_ — —— SINGLE BULB ANGLES — 


7EX3 X-44 64X38 xX-44|] 6 xB diel | 


9X3 X48) g x3 x-48 Thx X44) 7 xg x-42 6bXx3 X38 | 55XB X-36 


10 Pax BE 9 X38 X+54 8x3. X52] 8 x3 x-48 “AX > X44) 7 X83 X42] 64X38 x-38 ahs X +36 


11 x BEX: 56 10 XabKs 56 | 95X3$X-52 | 9 x3 x54 | ah xs x-50| 8 XB xX-46 7X3 X44! 7 x8 x-42 
| 


114 x34 x-6: 62 | 11 x3} %58 105 X34X-56 | 9hx3}x-56 9b x BE X50 | 9X3 X-50 | 83X3 x-48 Axe 3 x48 


1590 12 x8bx-66 12 8b x: 60 | 11 X3$X-60 | 11 x3hx-54 | 10 ) xBbx ‘56 | 10 x3}x-50| 9 x3 x-59 | 8)X3 X-+50 


er ee ee 


8hx3 X-50 | 12 x 8h X-68 114 x 34 x-66 114 34x-60 | 11 1 84x68 | 10h x3. *b4 | 95 X3hX-56 94 x84 X-50 


— LL saith! = — = — 


9b x 3h x48. 9X3 X50 | 8hx3 x-50] 12 x3}x-70 11} x3} x-66 1143} x-6 62 | 11 x84x-58 10) x8} x-56 


10 x8bX-54 9 X 84X54 9X3 X-54) 9 XB x-50 |. 8hx3 ae X34 X-70 | 114x34x-66 11) x8hx-62 62 


11 X35x-56 10} xh x: ‘54 | 9$X3$x-56 | 9 x3hx-54] 9 x3 X-54 | 9 XB X-50 8EXx8 x0 | 12 x 8y%- 70 


114 x34x-62 | 11 x 8b X58 104 x3} x-56 108 X35 x: 52 | gh xahx- 56 | 9 x8hx-54| 9 x8 x-54| 9 xB X50 


12 884% -66 11} 34-64 ll X3$X-62 | 11 x3}x-58_ 1ObX94x-58 | 104x343 54] 95X34X-56 iteaiteds « 


12 ah x-74 12 x 34 x-70 12 x34 X-66 | bibs | X3}X-62 | 11 3 x58 | pickiest 10} x3} +54 


| 12 x34 x-74 | 12 x3hx-68 | 12 x 8h X-66 “bx a} x: 64 | 11 x 8h x-62 | | 11 1 xabx: ‘58 


j <--> ena BULB ANGLES ~~ ——--> | <- 


12 x3}x-70 | 12 x 8h X-66 12 x 9}%-62 


—13th July, 1922, 
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SHELL PLATING. 
FULL SCANTLING VESSELS. 


TABLE 18 


Luoyb’s Regisrer oF SHIPPING, LoNDON.—13t4 July, 


sities | pes | Bi et. _ morass oF THICKNESS OF SHELL PLATING. 
— (So) a | eee | ee 
Lawn GARBOARD |. : ee ae aa ae ; Plates. 
eee 4 oe ee At Ends, | Fou btength | at Ends, | Fordtength | at unas, For yTength | at unas. 
hae Inches. Inches, Inches, a ie Inches. Inches. Inches. Inches. 
800 35 38 “B34 “30 26 28 24 +28 +24 +28 
1100 36 “40 36 g 32 : "28 30 ; 26 30 26 30 
1450 37 42 38 34 30 ‘ 32 oe -28 : 32 7 28 : +32 
1900 E 38 ; “44 40 38 ; 34 34 30 34 +30. : cre 
2400 39 : “46 “42 ; “40 . 36 36. 32 36° 5 32 36 
2900 40 48 ‘i 44 in 49 38 : 38 34 : 38 34 38 
3500 41 ; 10) 46 a 40 40 a +36 +40 : 36 . “40 
4200 ; 42 i” 52 48 48 } 42 42 38 : : 42 38 42 
4900 43 - 54 cs 50 50 : “44 mi es “44 38 “44 38 46 
5650 Ad 58 F +54 ; 52 a iss 46 46 A “40 46 ; ; 40 “50 
6450 aren 60 | ee -| a ae ores ee 40 4 
7300 46 : 64 : 58 56 ; 50 hoes 50 : 42 50 40 “56 
8200 47 j “66 60 i “58 Ee “50 52 “42 52 . “42 60 
9100 47 *68 *62 / 60 52 “bk / “44 “D4 +42 +62 
10000 48 , 72 “64 : pe? its 56 44 “56 42 i “64 
- 11000 ; 49 i Th : 66 v1 ms A saa 458 “46 “58 44 “66 
12000 49 i Nae. +68 +f ae ie aa ie 60 46 Mg 60 ; 44 i. -70 
13000 50 ; - *80 ; “70 n aly °°: a : 62 +48 “62 “46 , 72 , 
14000 ; 51 “84 “74. easly —_ ‘ 64 48 “64 ; “46 “74 : 
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SHELL PLATING. 19 
COMPLETE SUPERSTRUCTURE VESSELS. TABLE 


Sa ae a es eT Ty iis ae eeu OR ETE eI 


rare pancagey | witewie GF | Micctcognloel THICKNESS OF SHELL PLATING. 
yeacnay are ‘wad FLAT PLATE KEEL, WITH BAR KEEL. Nor Garvonrd Btrake Blige to strae ” Propeller Boss 
GARBOARD | = = io St er ee + ‘i Plates. 
LxD STRAKE. | ForfLength | at unas, Hon i Seng tt | At Ends. wee renee? At Ends. aS At Ends. 
ij as oY | tata aged | Taos, leant Tica. at 2A re 
3500 41 “44 40 | . 40 | 88 | 38 186 +38 ; +36 
4200 =| 42 “46.- | “42 re Ge 40 | 88 40 38 
4900 $ 43 ca 48 saat ai Be “44 “40 E “42 : “38 “42 138 
5650 44 “50 ir 46 ; “42 “44 40 “44 40 
6450 45 “52 a -48 : 48 “42 44 7 40 oo “44 40 
7300 46 “D6 52, 4 “50 “44 ; “46 a “42 re “46 ~ “40 
8200 . io 58 : bk “52 ; “46 | 48 “42 “48 ; “42 
9100 . 47 7 60 | 56 “54 “48 “50 ; “44 ; “50 “42 
10000 ie 48 “Ri : “58 % “D2 “44 “52 “42 
41000 aie 49 “66 60 ; “52 “46 52 ye “44 
7 12000 49° les -70 i 62 ; | } “D4 46 4 Sit 
13000 on 50° Pan 72 64 ae “D6 -48 iy “56 “46 
ere a ee ee | ope: | mouse | wees 
i 15100 52 78 f 68 ; 60 “50 60 ; 46 
a 16200 7 53 ; 80 “10. 62 a? aye 62 48 
ia 17400 ei - 84 “74 66 52 64 : 48 
- 18600 55 mh 86 ; ~ hang 4 68 52 66 : 50 
‘ "19800 56 90 “80 70 54. hi) 68 50 
ti 21100 = 57 92 ; “82 72 56 * 70 a 52 
‘ ~ 99400 “59° 94 “84 . 74 ae | Pe 72 ’ 52 
. 23800 ’ 60 i 96 “86 16 58 Hy ie 74 ; 54 
: 25200. 61 1-00 ; “88 . se ; 80 ' 60 is 76 56 
26700 62 1-02 -90 a : 82 : 60 : 78 56 
28200 64 1-06 94. 84 62 78 58 
ra 29800 65 1-08 ; “96 eo ; 86 iy 64 80 “ssa 
. 31400 67 1-12 1-02 88 64 , 82 ; 60 
33000 68 i 1-14 1-04 “90 : “64 1F “84 | “60 


Luoyp’s Register oF Suipprnc, Lonpon.—13¢h July, 1922. 
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TOPSIDE SCANTLINGS. TaBLeE 20 


FUEL SCANTLING VESSELS. (See Continuation. ) 
PROFORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 10 
SECOND or THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- UPPER DECK. 
TUDINAL Strake FLUSH DECK VESSELS. Increase to 
Stringer | Minimum 
NUMERAL. | Sheer- Bhees™ll*beiow N When Two Decks are Fitted. || When Three Decks | Piate, Deck | for Un- 
strake stringer ; i are Fitted. | eee ai and {peck Risen aos 
CSSD es lorkied el ee, end the or stringers and Tie | 2,4 Deok of Bteel. | md and 3rd Decks| for Vesseis | of Deck Plating 
Strake strake. | od | of Steel, ieee | Openings. | abresae 
ty ts Beringer Fiat. | Dock Punting. /Stineer Plate, | DS Ppietoe’ | Somes” | beck, | Puuaeer| Deck | depen.” Ppenings 
Inches. | Inches. | Inches. | Inches, Inches. Inches. Inches, Inches. Inches. | Inches. || Inches. | Inches Inches. Inches. Inches, 
1500 40 +28 +28 15 X-30 10 X-30 | | 02 
Sai — |- F s = aE ——_—_| A ee 
2000 40 30 | +30 15 X-30 10X-30 | ° 02 | 
—___——.-|} —— —_——|~ ——p—| - —|—______} 
2500 41 30 +30 16 X-30 10 X-30 | | *02 
3000 | 41 82 | -32 | 17x-30 | 10x-80 | 02 
2 = = - ~ nme —s — 
3500 41 +32 32 18 X-32 10 X +32 -02 
4000 42 34 +34 19 X-32 10 X +32 -02 
4500 42 +B4 34 20 X +32 10 X +32 | 02 
5000 43 36 36 21-34 10 X -34 02 
5750 43 36 36 23 X +34 11 X +34 02 
6500 44 38 38 25 X +36 12X-36 | 04 
= es | sa bh feegs ata \ ram ia s = eae fs erm | 
7250 44 38 38 27 X -36 13 X-36 | 06 
8000 | 44 40 | -40 | 80x-36 | 14x-36 | 08 
9000 45 42 42 32 X -38 15X+38 | 10 
10000 45 45 42 42 34 X +38 16X-38 | 14 30 32 
11000 45 45 44 44 38 X +40 17 X -40 16 30 32 
—______ = —! =| = —— a.-2 = | ee ee (ae | 5-55 ee | 
12000 46 45 46 “44 42 X +42 20 X -42 42 X-42 12 X-42 *B4 | +16 +30 oy 
- —|—___ —— — — — i = ——- | —— —— | ee Ee 
18000 46 45 48 “46 44 X-44 20X-44 | 42X-44 14 X-44 *B4 “18 +30 32 
14000 46 45 50 -48 48 X +46 23 X +46 | 42 X-46 16 X -46 38 | 18 30 32 
15000 47 45 50 48 50 X -48 25 X-48 44 X -46 18 X -46 “40 | 20 30 *32 
16000 | 47 | 45 | -62 | -50 | 5ox-48 | o8x-48 | 45x-48 | o0x-48 | -49 | 22 30 | “84 
i rae 5 eas y PE ee aes Z a : {| ae —_— 
17000, | 47 | 45 | -52 | -50 | 52x-50 | sex-50 | 4sx-4g | a3x-4g | a9 | | +22 30 | -84 
eda Te ? joan ipo <e j a as | a Seoul ¢ 
18000 48 45 “54 +52 55 X -50 | 37X-50 | «50x 50 28 X-50 “42 +40 +22 30 =| «+84 
= ES ae ; ‘ pea} a 5 et : : pt Se oe naan, | 
19000 48 45 +54 +52 55 X -50 | 47-50 } 53 X-50 34 X -50 42 1340 | 22 32 =| «+84 
20000 48 46 “D4 “D2 42 “30 \ 42 “30 | +42 | 40 | 14 32 | +36 


TOPSIDE SCANTLINGS. 


TABLE 20 


FULL SCANTLING VESSELS. (See Continuation.) 
PROPORTION OF LENGTH OF VE:SEL TO DEPTH TO UPPER DECK. 
BREADTH : 10 
SECOND OF THICKNESSES FOR } LENGTH AMIDSHIPS. 
olla ‘UPPER DECK. it 
TUDINAL 3 =e 
Btrake FLUSH DECK VESSELS. | Increase to 
NUMERAL. | sheer- = = = | Stringer Minimum 
Sheer. below | When Two Decks are Fitted. | When Taree Decks Plate, Deck for Un- 
strake | singer |_ : are Fitted. | Plating and |Deck Plating|sheathed 
2 x (B + D) and strake: Sheer- ‘Whon One Deck 4s Fitted. | 2nd Deck of Stringers and Tie 2nd Deck of Steel \ end and 3rd Decks | Pid fa i reg “- Snes 
Strake | Plate. strake. Bok! ‘| of Steel. | “having Openings. abreast 
| au | 1 Cont. ec 
Li la ies = va Plate. es Plating. | Stringer isk sid Paik oa Be a | AeA Plating att Openings 
Inches. | Inches. | Inches. | Inches. Inches. Taches, Inches. Inches. Inches. | Inches. | Inches. | Inches. | Inches. Inches. Tuches. 
25500 49 51 60 +58 “4 40 +52 34 46 | 44 |} 14 34 38 
27000 | 49 | 52 | -62 | -60 “56 “42 56 36 -46 | -80 | -46 | -30 14 34 | 40 
28500 50 538 | -64 | -62 “56 “46 “56 -40 50 | 30 | 46 | 30 | +14 +36 “40 
30000 50 54 64 62 08 50 | 58 44 D4 30 50 “Om ys 16 +36 42 
—_—$<—$$— -— — — i— _— -— — | — - | —E ~~ — —_—_—-—— 
31500 50 5d 66 “64 58 D4 | D6 30 | °54 B30 | 16 +36 42 
33000 50 56 66 64 60 +58 60 34 | “56 +32. 16 36 +42 
34500 50 | 57 | 68 | -66 62 62 | 60 | -38 | 60 | 84 16 38 44 
: SSR) Sea a eee | - : ——— ise 
36000 | 50 | 58 | -68 | -66 66 6400 60 | -42 | 60 | 36 16 88 | 44 
37500 51 59 70 68 +68 +68 60 A4 60 *B8 “16 40 “44 
39000 51 60 -70 68 “72 72 62 46 62 40 16 40 44 
as ¥ ’ ~ eee = | as 
40500 51 61 72 ‘70 “74 “74 | 62 +50 *62 “42 | 16 40 46 
a aes ie le & 2 
42000 51 62 72 -70 ‘78 ‘78 | 64 +52 “64 44 16 40 46 
43500 51 63 “74 72 +82 +82 64 “56 | “64 48; «16 42 +46 
45000 52 64 74 “72 “84 “84 66 58 | 66 “50 “16 42 46 
46500 52 65 74 “72 66 “62 | -66 +52 “16 “42 +46 
48000 | 52 | 66 | -76 | +74 68 | -64 | 68 | 54 | -16 42 | -48 
= 7 — a = = — | _ 
50000 52 68 | -76 “74 -70 68 | -68 | -58 ZG 44 -48 
52000 | 53 | 69 | -78 | -76 72 | 70 | -70 | 60 | -16 44 | 48 
54000 53 70 80 ‘78 “74 74 | “72 64 | :16 “44 48 
56000 | 58 | 72 | -82 | -80 76 | -76 | -74 | -66 | <16 46 | +48 
58000 54 74 +82 -80 80 *80 ‘74 -70 “16 “46 +48 
60000 54 76 84 82 +82 *82 | -76 “Tae |) Selb 46 +48 
at aa ee ———— = x _ ; — |- = 
62000 54 te “84 *82 +84 “84 | °76 ‘78 16 48 48 
64000 | 55 | 79 | -86 | -84 -86 | -86 | -80 | -80 16 48 | +48 
66000 55 80 *88 “86 | 88 88 “84. | +84 16 48 +48 
68000 | 56 | 81 | -88 | -86 | 90 | +90 | -86 | -86 | “16 48 | +48 
70000 56 83 -90 -88 +94 94 | -90 90 16 +50 “50 
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TOPSIDE SCANTLINGS. 


TABLE 20 


FULL SCANTLING VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 11 
SECOND OF E THICKNESSES FOR. 4 LENGTH AMIDSHIPS. i 
LONGI- | = — = UPPER DECK. a 
a strake Es aa. a eee | 
| Feary besiiaalag aah ee When One Deck is Fitted. —eeeee iste Witte, Pieiag and sok main 
Lx(B+D) oe Plate. | ag ot ia Ps ple Piston ena ar of eh 2nd co iaiag for Vessels oot Deck, 
Lig Seager Pte. | ar Pca” | Sxiger Pe | Be Passat (Sunes Dak Senger/ Dee Etbec™™ 
" ¥- [paeipee | ree eee) acne came ts asim onhew eae obaaaneh named sto: | tua. taeda 
1500 40 30 | 15-30 | 10x-30 | | +02 
“2000 40 ayia 30 . Te 30 . 10-30 oh Pea ae tae 02 T r 
2500 | 41 ; 32 | 17x-82 | 10-32 | ee eer 
3000 ar pan “82 | 18x 32 10 x32 Seager - a -02 } 
Seine eeNS trea aoe Es SRT ML (Se jot ; | ae : 
3500 41 +32 19 X32 10 X-32 | 102 
4000 tis ee ea i 20 x34 10 x re < ae | 02 ane" 
4500 a | 36 22x34 | 10x-34 | Si i 02 
5000 ie ee 38 24 x36 10X86 | | SG EIR Tay |r eae 02 & 
750 | 43 | (38 | 26x36 | 11x36 a oe fate [la [ae Pa 
6500 | 44 40 | 98x36 | 12x-36 | | Ce ee — i a | [te 
7250 44 40 40 aie 36. 13x 36 = | i SAE el Get. 06 
£000 4 | “42 42 g2x-38 | 14x “38 : ; | 08 i 
aio lt ell arr 42 | 35x-40 | 15x-40 ; EAT Mo 
Roo Hast 1s | ae | ap | sg xaoel aanay oe 14 PP 
11000 45 | 45 | .46 44 40x-42 | 18x49 Sie ee er 16 | 80 
ois oma dskedaiadl Bigs) 48 | 4g 44x-44 | 20X44 | 42x-44 46x44 | -36 | a “18 30 
e000 46 | 45 | 50 | ase | a x-45 | 20x-46 | 43x44 | 19x-44 | 36. Ly ee a 18 rar: 
eisai ial Mccall Wile mae eg 50X48 é 25X48 | 45x46 g4ax46 | 38 | FR 20 30 
15000 [47 | i645 “452 48 | Bx 43 | s2x4g | 47 X-48 26x48 | -38 Bie atte: +20 30 | 
mom TAP) MB |) BO | 80) séx-50| BaxcBo | bo x +50 | 98x-50 | -40 | re 22 30 | 
Desilacte Sou oil Ne see a a eas im ae [-¥ =80.3 } 440]... a 14 | 32 
18000 | 48 | 45 | 56 | «x. ia yy ik tees 


TOPSIDE SCANTLINGS. 
taste 2O 
FULL SCANTLING VESSELS. “She Cantinuneone 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH 11 
SECOND OF THICKNESSES FOR a LENGTH AMIDSHIPS. 
ONGI- a ba ieee ae > a a re — ro ae =e ea eee - ' 
Bose UPPER DECK. 
TUDINAL  - ————— ST a 4 = - a 
Strake FLUSA DECK VESSELS. | Increase to 
NUMERAL. | gheer- —--—_——___—— a — a a enon’ 
. When Three Decks ate, Dec 
strake aaa Sheer- | below F jb mans hides 2, Dec ees cbschiaae are Fitted. | Plating and | Deck Plating 
strake. 2 When One Deck is Fitted. 5 —_——__-—_—_———— Tle Plates | within Line 
Lx(B+D)) sna Sheer ip ve ot eee and | ena Deck of Steel. 204 and 3rd Decks! for Vessels | of Deck 
Strake | Plate. ata foe ha cea of Steel. haying Openings. 
below A ee Sen oe Bae Bad 5 aes nae Sixinge Dak Stringer Deck pdt 
P r Super- 
Stringer Plate. | Deck Plating. Stringer Plate. Deck Plating. Plate. | Plating. Plate. | Plating.| deranrains: 
Inches. | Inches. | Inches. | Inches. Inches. Inches, | Inches, Inches. Inches. | Inches. Inches. | Inches. | Tnches. Inches. 
> ry ‘ | 
25500 49 51 64 60 58 50 “58 42 06 32 “D4 30 14 34 
27000 49 52 66 +62 60 DA | 60 46 60 “BA 60 30 14 36 


28500 | 50 | 58 | -68 | -62 -60 58 | 60 “50 60 | 38 60) 84 | -14 -36 
~ 30000 | 50 | 54 | 68 | -e4 |  -62 “eo | 62] Sb] 6a | 40 | 2 | -36°|  -26 36 
Faison | 50 | 86 |-70 |e | oo | oh | ‘ 2 | 44 62 | -40| 16 38 
83000. : mal 3 rs b- a ae . "a en 31 . ; . 7 . a +42 16 88 


84500 


36000 50 58 | -74 | -68 “74 74 | 66 | 54 66 | 48 | +16 -40 
37500 51 59 | -74 | -68 76 -76 ; -66 | +58 | -66 | -52 16 40 


39000 51 60 76 70 80 80 68 60 68 54 |} +16 40 


40500 51 61 ‘78 “72 +82 *82 | +68 “64 68 58 16 “40 


43500 51 | 68. | -go0 | -74 88 88 | 72 | 68 | -70 | 64] -16 42 


45000 52 64 82 “76 92 “92 | 74 “72 “72 66 16 +42 
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TOPSIDE SCANTLINGS. TaBLE 20 
FULL SCANTLING VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTA TO UPPER DECK. 


BREADTH 12 
SECOND oF THICKNESSES FOR } LENGTH AMIDSHIPS. 
LONGI- UPPER DECK. 


TUDINAL ] a 


Strake FLUSH DECK VESSELS. Increase to 
NUMERAL. | Sheer- | iwhon Three Decks| Plate Deck for Un. 
Sheer- | below I When Two Decks are Fitted. ;When Three Decks Plate, De ‘0 


— Gioetea| stzaka, | Bhdas | When Onc Deck us Wihuee. FR eatne ; a - "Tie Plates | within bing] ames | 
Lx(B+D) ™ Plat : eee a epee oe 2nd Deck of Steel. 20d and 3rd Decks or Vessels | of Deck | Plating 

Strake oe strake. i ba nai of Steel. | having Openings. | abreast 

below 100 per Cent. Deck 


- t 
Tie Plates and Tie Plates and | Stringer) Deck | Stringer! Deck Super- 


Stringer Plate. | ‘Deck Plating. | Stringer Plate. | Deo piating, | pie Plating. | Plate. | Plating.| structures. 


Inches. | Inches, | Inches. | Inches, Inches, Inches. | Inches, Inches, Inches, | Inches, | Inches | Inches, Inches. Inches. Tnches, 
1500 40 30 +30 16 X +30 10 X +30 | 02 
aa mY ioe ee = \|- se: 
) 
2000 40 +30 30 17 X-30 10X-+30 | 


02 
2500 41 +32 30 18 X -32 10 X +32 


——_———  - —|— _ = 


3000 41 84. | .82 | 19x-39 10-32 | 


3500 41 “34 +32 21 X-34 10X+34 | 


4000 42 36 34 28 X +34 10 X -34 


4500 42 38 “36 25 X +36 10 X +36 


5000 43 40 38 27 X-36 11 X-36 


5750 43 40 | -38 | 29x-36 12-36 | 


6500 44 42 | -40 31x -38 18x-38 |" 


7250 dh 42 40 33 X +38 14-38 | 


8000 44 “44 42 36 X +38 15 X-38 


9000 45 46 44 38 X -40 16 X-40 


10000 45 45 46 “44 40 x -40 18 x -40 


11000 45 45 48 46 42 X-42 20 X 42 


12000 46 45 -50 46 44 X-44 22 X-44 42 X-44 17 X-44 


13000 46 45 “52 48 47 X-48 22X-48 | 44x-44 19 X-44 


14000 46 45 “b4 50 50 X +50 25X-50 | 46X-46 24 X-46 


15000 47 45 54 50 54 X +50 382X-50 | 48x-48 26 X +48 


16000 47 45 56 52 58 X -50 39 X -50 | 52 X-50 28 X -50 


17000 47 | 45 | .56 | -59 “50 30 | 49 30 
18000 48 | 45 | -58 | -54 52 30 | 44 -30 
19000 48 46 | -58 | -54 “52 : “34 | 


20000 48 46 60 06 D4 36 


21000 48 | 47. | -62 | .58 “D6 38 | 54 |  -32 


22000 48 48 | -62 58 “08 “42 “56 “36 


23000 49 49 64 60 “D8 


49 50 66 -60 60 


24000 
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TOPSIDE SCANTLINGS. TasLe ZO 


FULL SCANTLING VESSELS. (See Continuation. ) 
BREADTH e - 12 —— 
SECOND or THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- | UPPER DECK. 
ara ae - piel Strake 7 FLUSH ‘DECK VESSELS. re n atin 
stake | stringer ery eee When One Deck is Fitted. lance eters mare nieeea ache ana Se sane moe 
LX (B+D) gee | mate | | cee tnd Desk oCfermrers and | ana Door otstoaL. nd ang gra, Dooks) Yemle | ope. | abreat 
ate oh Stringer Plate.| Deck Plating. | Stringer Plate.| Deck Plating. |Stiinger| Deck | Stinger) | feet ve Buper- openinse 
‘gid iis Hitt 5 Inches. F Inches. Inches. Inches. Inches. Inches, Inches. Inches. : ee, Inches, Inches, 
25500 49 51 68 | +62 62 52 62 “46 60 | +36 | -58 | -36 -18 “38 +38 
97000 | a9 | 52 70 | +64 “64 56 64 52 62 | -40 | -60 | -38 ‘18 38 “38 
28500 50 | 53 73 j 64 “64 “60 64 “58 62 | -44 | -60 | -42 18 +38 | 40 
30000 50 54 | 72 66 a 66 66 “64 62 64 | -46 ‘| eo | -44 18 38 “40 | 
31500 50 55 74 +68 : -70 “70 . -66 48 +64 +46 20 40 +42 
33000 50 56 “76. 68 74 i 72 L 68 | -50 | -68 | -46 20 ae | 4g 
34500 50 57 78 | -70 -76 76 ; 70 | 54 | -70 | +50 -20 “40 “42 
36000 50 j 58 80 “72 78 :78 70 ‘58 | -70 | -54 “20 “40 ust 
37500 “pl i 59 | +80 72 “82 aig +82 : 72 -60 72 ‘58 +20 “42 “44 
39000 | “51 60. 82 | -74 +86 8600 CO 72 | -64 | -72 | -60 +20 “42 “44 
"40500 51 61 84 -76 os at ; : “74 . 66 | -74 62 +20 “42 q “44 
42000 | 51 | 62 86 | +76 74. | -70 | -74 | -66 -20 “42 “46 
“43500 | 51 63 88 | -78 — it = 4 rT 76 | -72 | -76 | -68 -20 44 Joe | 
45000 | 52 | 64 | -90 | -80 ; aes a 7a | 76 | -78 | -70 | +20 44 | 46 
: 46500 52 65 90 ; “80 = 80 | +78 80 | -72 +20 “44 “48 
48000 ; 52 iy 66 “192 “82 ick 80 | -80 | -80 ; “74 +20 wees 48 
50000 52 | 68 | -92 | -84_ 84 | 84 82 | +78 -20 “46 “48 
52000 | 53 | 69 94 | -84 86 | -86 | -82 | -82 20 “46 “48 
54000 é 53 70 i 96 .86 ; 1 el. | “90 90 | -84 | +84 20 Fei “48 
56000 | 53 | 72 | 98 | -88 “94 | 94 | 86 | -86 | 20 | 46 | 148 
Sahn: dd TT lke: os 
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TOPSIDE SCANTLINGS. TABLE 20 
FULL SCANTLING’ VESSELS. (See Continuation. ) 


5 PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH | 13 
SECOND OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- UPPER DECK. 
TUDINAL Strake FLUSH DECK VESSELS. Increase to 
——— Stringer Minimum 
Sheer- r 
NUMERAL. eer: Shisears below | When Two Decks are Fitted. | When Three Decks Plate, Deck for Un- 
strake Strinecr Whad 0nd Back eas are Fitted. Popa and Deck Plating/sheathed 
ry strake. Sheer- en One Dec ted. || |; ____—__——— | Tie Plates | within Line Deck 
| Epes (B + D) and Plate j 2nd Deok gash and Tie | sna Deck of Stee]. |?md and 3rd Decks) tor vessels | of Deck Plating 
Strake strake. 2 of Steel. having Openings. | abreast 
| : | | \100 per Cent. Deck 
below. Tie Plates and Tie Plates and |Stringer| Deck |Stringer| Deck | 8 
er- i?) 
Stringer Plate. | Deck Plating. | S*inger Plate. | Te P Plating. | Plate. | Plating.) Plate. | Piating.| sou ones, bi 
Inches. | Inches. Tuches, Inches, Inches. Inches. Inches, Inches, Inches, Inches, Inches, | Inches, Inches. Inches. Inches. 
1500 40 32 +32 19 X-30 10X-30 | “02 
| 
re -—— = = | = = ~ . = = | = 
2000 40 B34 +32 20 X -32 10 X +32 | 
2500 41 “B34 32 22 X +32 10X-32 | | 
ve A (EL ae | = St Pare) -= E 
3000 4] 36 +34 24 X +34 10 X -34 i 


3500 41 36 34 24 X +34 10 X +34 


4000 42 +38 -B6 26 X +36 10 X -36 


4500 42 40 36 28 X +36 10 X +36 


5000 43 42 38 30 X +38 11 X-38 


5750 43 42 38 32 X-38 12 X-38 


6500 dd 44 “40 34 X-40 13 X-40 


7250 dd 44 42 36 X -40 14 X-40 


13000 46 45 “06 -50 48 X-48 23 X-48 


rs 
ty 
x 
i 
tse 
bo 
—_ 
x 
~ 
cs 
is 
o 


14000 
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TOPSIDE SCANTLINGS. TABLE 20 
FULL SCANTLING VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH 138 
THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


SECOND or 


LONGI- UPPER DECK. 
TUDINAL Strake FLUSH DECK VESSELS. Increase to 

Sheer- . —— —— — - —|. Stringer Minimu 

NUMERAL. Sheer- | below When Two Decks are Fitted. |When Three Decks) Plate, Deck for Un- 
strake Stringer | _|| are Fitted. Plating and |Deck Plating|sheathed 

strake. | Sheer- When One Deck is Fitted. | ‘ —_——____————| Tie Plates | within Line| Deck 
Lx (B a D) and era i 2nd Deck eee hoe and Tie | o14 peck of Steel. ||204 and 3rd Decks) for Vessels | of Deck | Plating 
Strake étrake. | : of Steel. having Openings. | abreast 

’ | 100 per Cent. 

below. | Stringer| Deck || Stringer} Deck ree. Fetiran ts 


Stringer Plate.| Deck Plating. | Stringer Plate. | Deck Plating. Plate Plating 
| i ge 


Plate. | Plating.| structures. 


Inches, | Inches. Inches. Inches Inches, Inches. | Inches. Inches. Inches. | Inches. Inches. Inches, Inches, Inches. lunches. 
25500 49 51 “78 66 68 52 | 68 46 +66 38 “64 *36 +20 +38 38 


27000 49 52 80 68 -70 +56 | 70 52 68 “40 68 38 20 40 40 


28500 50 53 82 +68 “72 -60 \ 70 58 68 44 “70 42 +20 “40 40 


30000 50 54 “84 72 “72 “66 72 62 “72 “46 “72 44 +22, 40 40 - 


31500 50 55 “86 *74 76 70 | 74 D0 “74. “46 22 42 42 


36000 | 50 | 58 | -92 | -78 82 30 | 20 | -62 | -78 | -58 | 24 42 | -42 


45000 52 64 1-02 +86 i +90 “80 | 90 74 24 “46 46 


46500 | 52 | 65 | 1-02 | -88 | 99 | -g2 | -92 | -76 | -24 46 «| +46 


48000 52 66 1-04 90 | 92 84 “92 “80 24 48 48 


50000 52 68 | 1:06 “92 | -96 “88 “94 +82 +24 48 -48 


52000 53 69 1-08 +92 | “98 *92 96 84 +24 48 +48 


54000 53 70 | 1-10 94 1-00 “96 “98 88 “24 48 48 


56000 53 72 1-12 -96 | 1:02 | 1-00 | 1-00 92 “24 48 “48 


58000 54 | 74 | 1-14 | -96 1-04 | 1-04 | 1-02 | -96 124 “50 50 


60000 54 76 1-16 -98 | 1:08 | 1-08 | 1:06 | 1-00 “24 “50 50 


62000 | 54 | 77 | 1-16 | 1:00 | 1-12 | 1-12 | 1-10 | 1-04 | +24 50 | +50 


64000 55 79 | 1-18 | 1-02 | 116 | 1-16 | 1-14 | 1-08 24 +50 “50 


66000 | 55 | 80 | 1-20 | 1-04 | 1-20 | 1-20 


68000 56 81 1-22 | 1-06 


70000 
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TOPSIDE SCANTLINGS. TABLE BO 
FULL SCANTLING VESSELS, (See Continuation. ) 


PROPORTION OF LENGTH oF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH 1 3 5 | THICKNESSES 
SECOND OF THICKNESSES FOR 4 LENGTH AMIDSHIPS, AT ENDS. 
LONGI- UPPER DECK. 
TUDINAL FLUSH DECK VESSELS. Increase to i 
= Strake Stringer ‘Minimum Lacey: 
NUMERAL, eer- Bese linea | When Two Deoks are Fitted. | When Three Decks! Plate, Deck | - for Un- | “Pndecr |Thickness 
strake sti When One Deck is | ! are Fitted. Plating and | Deck Plating eee Upper of 
strake. | Sheer- itted. 2nd Deck of Stringers | $ Tie Plates | withinLine | Deck | Upper 
Lx(B+D) 24 Plate. ~s a | ana Tie Slaten 2nd Deck of Steel. i ane yore cane for Vessels | ofDeck | Plating | ite lewd Deck 
Strake strake. I = having Openings. armas Himor Me Plating 
Tie Plates Tie Plates 100 Ler Cent. ec. } at Ends, 
below. Stringer | Stringer Stringer; Deck Stringer} Deck 2 Plates at 7 
and Deck | and Deck 1 . Super- Openings | 
Plate. Plating. } Plate. Plating. Plate. | Plating. | Plate. | Plating structures. | Ends. 
Inches. Inches. | Inches. Inches. Inches, Inches. | Inches. Inches. Inches. Inches. | Inches. Inches. Tnches. Inches. Inches, Inches. Inches, 
1500 40 34 | -82 |20x-30 10 X-30 -02 12 X -24 
as Ss = aces aa be SS | 
2000 40 36 | +32 | 22x.32/] 10x-39 -02 12 X +24 
—— abs. z + : ~ | 
2500 41 36 | -82 |24x-32110x-32 -O2 13 X +24 
— i ; +3 aco = ass —| ———— jJ—_—___ | 
3000 41 38 | -84 | 26x-34/10x +34 | 02 14 X -24 
3500 41 38 | -B4 |26x-34/10x-34 02 | 
— -_- —--~ - | 
42 “40 | +36 | 28x-36/10x-36 
10 x- 


06 | 23 x +32 


18 X-44 


21-44 


25 X-46 


30 X +48 


32 | 33 x-36 

52 30 46 30 | -44 inc oe er ae | 33x36 80. 
PE are rr BB.) b4-] 32 1 50 | 20 | aa | go i > Ae ae ie “Bt |84x-36| 0 
43 | 46 | .70 60 | -58 ga | 56 30 | -46 | -30 | 44 Thier oom be (34x38 30 
agi} da ira,),60, 1, 6a. | sae | eo] tes 52 | -80 I-50 | 30 | a6 | 36 | -86 |s5x-38| .30_ 
as | a7 |iza|-oo | ea | 3. | 62 | 4 | be | eo | “SE hes Spe ae |35x-38| -30_ 
48 | 48 | 76 4 | -64 42 | -c | 36 62 | -30 0 | 30 | 6 | 38 | -88 |35x-38| .30. 
” 49 |-78 | -66. oo | 46 66 | -40 | 64 | -39 |e | 32 8 38 ; 88 (80%-88) 30 
49 | 50 | 80 | -68 es | 4g | C ai 66 | -36 | -66 | -34 | 18 38 | 38 86 x-88] “32 


The thicknesses of the Sheerstrake and of the 
of the side plating at the ends of the vessel, 


Sr rtrreeeeeteereeeeerereteereereeererneeeeesteetteeeememememmmmmememee 


Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
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TOPSIDE SCANTLINGS. 
FULL SCANTLING VESSELS. 


TABLE 20 


(Concluded. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH | 135 THICKNESSES 
SECOND oF | THICKNESSES FOR 4 LENGTH AMIDSHIPS. AT ENDS, 
LONGI- UPPER DECE. 
TUDINAL |" ot FLUSH DECK VESSELS. Increase to ’ aicthesd 
dak reat Stringer saa page: When One Deck is | ———e———ee ie Fited. racias "rithin Line kta oo ee 
Lx(B+D)| 284 | riate, |* he) eer vig ™Gadtie Paves, [Md Dovk of Steel.) ME TSr eeoet. | MENGREM | mnings. | abrout Thickness | pitiky 
ate t| spreew | pest, | supe | obize, (Aetna | Bet [Meine | eatin, | fore, openings) Piaease | 
Inches. | Inches. | Inches. | Inches. Inches. Inches, Inches. Inches. Inches. | Inches. || Inches. | Inches. Inches. Inches. Inches, Inches. Inches. 
assoo | 49 | si a9 | se] 70 | 2 | to | 48 | 48 | 8) oe | os) 
27000 49 | 52 | -84| -70| -72 “56 72 “52 ‘72 | -40 | -72 | -38 -20 40 40 |87X-40| +32 
Lcciw'| ue fice | bel ove lk | MU) et Meee eee gas 40 | -40 |87x-40| -32 
30000 50 | 54 88} 74) -76 66 | -76 62 76 | -46 “76 | +44 99 “40 ‘40 |37X-40| +34 
31500 50 | 55 | -90| -76 78 -70 Ses 450 78 | -46 2 | 42 42 | 388X-40| +34 
ss000 | 50 | 56 | 92] -76| -80 | «74 i | .go | -54 | -80 | +50 | 22 49 | 42 38x42] -34 
34500 50 87 94] -78 82 -78 a 82 ; -58 82 bd ‘. 22 “42 42 |88X-42| +34 
36000 50 | 58 | -96 “80 | -84 82 ‘ | i! 84 | -62 | -84 | -58 24 “42 42 39x42 -36 
37500 51 | 59 | -98| -82 : i: ga | -66 | -84 en | -24 ce: 44 |39xX-42| -36 
39000 | 51 | 60 |1-00) -84 a ? 88 68 98 | -64 24 “44 44. /39x-42| +36 
Denki si eh eee Ph “ea | -72 | 88 | 68 | -24 ot | od 40x-44| -36 
42000 | 51 | 62 |1-02 | -86 ay 90 | -74 90 | -70 24 -46 46 |40X-+44! +36 
; 43500. 51 63 1-04 88 : 92 78 92. 72 i 24 “36 46 | 40X-44| -36 
45000 52 64 1-06 “90 i 26 itll ae Riga 82 “94 76 i “94 ; fan 46 | 41X-44| -36 
46500 52 | 65 |1-08 | -92 | j a 84 96 78 24 } te 46 | 41X-44| +36 
48000 : 52 ; 66 110 | -92 me 98 “86 -98 82 ; 4 “48 48 |41x-44) +36 
50000 52 | 68 1:12 | -94 a et “1.00 90 | 1:00 84 > 24 ; ee “48 2 42 X-46 86 
52000 53 69 |1-14 | -94 i 1-02 94 1-02 ~ 86 24 ; i 48 =| 42x-46| -36 
54000 53 70 |1-16 | -96 sad 1-04 98 | 1-04 88 a | 48 48 | 42x-46| -38 
56000 | 58 | 72 |1:18| -98 cil aoe | aee | cos dea 48 | 48 43x46 88 
58000 | 4 | 74 |1-20|/100| 108 | 1-08 | 1-08 | -98 | -24 | ‘50 | ‘50 |48x-46| -38 
go000 | 54 | 76 |122 | 1-02 : 112 | 112 | 110 | 102 | -24 50 | 50 43 x46] “38 
62000 | ie 44X-46| +38 
TT a oo : 7 44X-48| +88 
6000 | i ; 44x-48| -38 
Eimesde | wel aa F ; = 45X-48| -38 
70000 one | 45X48] -38 


The thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 


of the side plating at the ends of the vessel. 


Taovp’s Reatster or Serppring. Lonpon.—17th May, 1928. 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE Alf 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
10 
seiko BREADTH aa wi THICKNESSES FOR } LENGTH amipsHIrs. + or are 
LONGI- — ~ = ~ = a = = 
oF I UPPER DECK. 
TUDINAL a i le nnd ee ee ee ee 
MUSCMHRE, i When Two Decks are Fitted. | When Three Steel Decks | rere 
r - 7 —— ~ — — —— =a | are ed. 
Lx(B+D)| || Mrnat®: | Sheerstenie: | 4 Deck of Stringers ana 2nd Deck of Steel. 2nd and 3rd Decks of te 
te ad Le) eck 
stake ca ; ; 1c Pr . a os cs seat Btrin aoe jee Ree 
eee yeh: | Stringer Plate. Deck Plating. and Plating. Pinte Plating. 
™ r Inches, : Tete Inches. hake nae dar Inches. ‘Enies. i eee! Inches. st Inches. Inches, 
12000 46 45 40 40 42x -42 12 x +42 “34 | «80 
13000 46 45 +42 420 | ~42x-42 12 x -42 +36 30 
= asi i — | ee — aa | an 
14000 46 45 “44 44 | 48xX-42 12 X-42 +38 “30 
—_ : a 7 w Satie = f= 98 fi ra ae Be Bakes” 
15000 47 45 46 46 | 48x-42 13 x -42 -40 “30 +32 
ey Ee = 4 ee ae ms A i aes St 
16000 47 45 46 46 | 44X-42 14 Xx -42 40 30 84 
:: = 5 ae =e — —— i “ . 
17000 47 45 -48 48 | 45 X-44 15 X-44 40 } | +80 “84 
$$$ = aes 2 . es fiat se = ! So ae 
18000 48 45 48 48 | 46x-44 | 18x-44 42 | +88 30 | 84 
Po Sa em _ fa Zs as el as eed, — as | = a i 
19000 48 46 “50 50 | 46x-46 25 X +46 “42 | +40 “30 “84 
20000 48 46 50 0 «50X48 | 27x48 42 | -40 30 | +86 
a ee Ses ae eee iS a | be 
21000 48 47 “52 52 | «58 X-48 | 82x-48 44 | +42 | +80 36 
|| || 
ae ak eet ; ies |e 4} = AE SES i Ab shen 
22000 48 48 “52 52 55X50 | 35X-50 “44 | -42 -82 “36 
23000 49 49 “54 54 57X-50 | 40x-50 “44 “42 “32 “38 
24000 49 50 56 56 60X-50 | 45x-50 “dah | +44 +32 +88 
25500 49 51 58 -58 “48 +32 46 “44 -32 “38 
27000 49 52 58 58 | 50 “34 46 | 46 “34 40 
28500 50 53 60 60 | -52 -38 48 | +46 “34 “40 
ASA 7 ae Sy oe a8 =} re - th ae ee | . if. - ——" 
30000 50 54. 62 -60 54 -40 -48 48 | +84 42 
z 7 = =n | Se a oe <a —S 
31500 50 5D 62 60 | 56 44 | .50 36 50 -36 “42 
a — = ee — a <n Se at ~~ e ey ae —_ _ ‘ = puniiscetaiates 
33000 50 56 “64 62 “58 46 “50 -38 “50 36 “42 
ag ie ' — 7 i etang pit -| 
34500 50 57 64 62 -58 “50 52 -38 “52 36 “44 
36000 50 58 64 62 “58 “54 54 -40 52 | +86 “36 “44 
37500 51 59 66 64 56 “42 “52 | 88 | -88 “44 
ai — ——— — — es = | = -- = — _ — a 
39000 51 60 66 “64 56 44 “54 | “38 -38 “44 
NaS 7 ve eee, Cae 4 = ie es 4 
40500 51 | 61 68 66 | ese ota. te “56 | 40 | 40 “46 
| i 
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TOPSIDE SCANTLINGS. bare sr at | 


COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
ree —_— 10 Sehaee 
SA aig I CU ES 2 ee oe 
Die | saa esadighel —T UPPER DECK. ites "3 
seme Sh Strake below end Deck of ies =a = — bse se nie. “an Deck Plating for oa 
= =e 5 eerstrake . and Deck of Steel. | sheathe 
Lx(B+D) sneer a Sheerstrake. Tie Plates, h nd Deck of Stee . ena and 310) Docks of ar ritit 
oe lentes “Stringer Plate. | Deck Plating. | SPice" | plating. | “Pinte, | Plating. tae 
Inches. | Inches. Inches. | Inches. | Inches. | ‘Inches. |  Inchee. Inches. || Inches. | Inches. | Inches, | Inches. 
42000 51 62 68 66 -60 48 “58 -40 -40 “46 
43500 : 51 ; "63 ‘70 68 | | 62 52 |i 60 “49 i ae 46 
att | rf 64 it ek “ee | ‘ ae a oe a ae “54 | . sa, a “44 +42 “48 
46500 52 a eo 74 f “72 ree a 56 | 9964 : 46 42 -48 
ae Ee SR ee e 5 HARE a iN ad | 
48000 52 66 74 72 | 68 58 | -66 50 42 48 
——— ae i -——— - - — }|} ——$ —___—_—__ | __ aes ~— 
50000 52 68 “76 “74 -70 62 || -68 “D4. “44 “48 
ee an ae ed Ne Bh. oe | Pec ® ae Wel cert a a a ee 
: 54000 | 58 6 dl 16 rage a 2 rs -70 | 10 -60 al 44 48 
"56000 ie 38 a8 18 76 | 74 74 | ‘70 62 46 +48 
rare ena | ; nae eX =i Ps _| = : 
58000 54 74 80 78 78 78 | 72 66 46 48 
a ee eee oe Ps} eer A i Pre beeD See om, 
60000 54 76 80 78 | 82 82 | +74 70 46 -48 
¥ 62000 * 54 : 77 82 | Hie ie i eP Ape im 16 . st ; as -48 
Spite yl ral ee a a eas it by 48 lees 
a = am (ea | } : — = fs] —— eee Se ee Re 
66000 55 80 82 80 90 90 -80 80 48 -48 
e See | eee ee SS ee = > =! oe. 2S ees se 
68000 56 81 82 80 92 92 | 84 84 48 -48 
70000 56 82 erie ge | . : 96 96 ] iy Sl ae 86 a. “50 
72000 56 84 a 86 84 | ana 4.00 iy ai vee 50 50 
penn: ee eters Ps ee Be ie oa emma Ber rare ee eer a ee ae ae 
~ g7000 ; 57 any. 88 88 86 | - 1-08 1-08 96 96 52 Kae 
"79500 ; 57 90 90 6 : k i412 - 1-12 | 1-00 1-00 52 52 
32000 . 58 99 96 | -l ca80 ae 1-16 1-16 , 104 be 04 52 ae) 
84500 59 a4 | 94 92 | 1-20 1-20 | 4-08 1.08 <li 54 
— = PAs se Le : Be eee ce Sees 
87000 60 96 4 92 | 1-12 112 ba | -b4 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 


TABLE 21 


(See Continuation. ) 


11 
SECOND 
BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- = = an od = = a ee Se 
TUDINAL = : | FERRE DEOK me 
NUMERAL. When Two Decks are Fitted. When maven Been Decks ys) 
|— —— ——* 7 —E — are tted. or Un 
Lx(B+D)\~,.... Sheerstrake. | Sreerstrake. | oO ek ee nera an Te 2nd Deck of Steel. and and 3rd Decks of ‘within Line, pee 
iets) eee | Tie Plates and| —stri | Stringer wore We 
Monee | Stringer Plate. | Doo Plating. Flan asen. | Plate. Piating. Openings 
Inches. Inches. Inches. Inches. | Inches. Inches. Inches. Inches. Inches, Inches, Inches. Inches. 
12000 46 45 -42 42 || 42x42 12 x -42 “36 | +30 +32 
13000 46 45 44 44 |) «42x42 | 19x49 36 | 80 +32 
14000 46 45 46 46 43X-42 | 12x-42 38 | 30 +82 
15000 47 45 46 4600 | 48x42 | 13x-49 38 | “30 +32 
16000 47 45 48 48 | 44X-44 14X+44 40 | “30 +82 
—— —_ ~ — ~ = ———— — | = 2 
17000 47 45 48 48 45X-44 | 15X-44 40 | +30 “B4 
18000 48 45 50 50 46X-+46 | 18x-46 40 | +88 30 84 
19000 48 46 50 50 =| 47x-46 | 25x-46 42 | +40 30 84 
20000 48 46 52 ‘50 | «51X48 | 27x-48 42 40 30 “34 
21000 48 47 52 ‘b2 | -BAX-48 | 82X-48 44 | +42 30 36 
22000 48 48 54 52 57X-50 | 35-50 44 | +42 82 "36 
23000 49 49 56 4 60x-50 | 40x-50 46 | +44 32 | +86 
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TOPSIDE SCANTLINGS. rasLce 2l 


COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
1i 
SECOND = 
BREADTH THICKNESSES FOR } LENGTH AMIDSHIPS. 
LONGI- ce ae nl ES Seabees i 
TUDINAL id UPPER DECK. 
NUMERAL. When Two Decks are Fittea. |..-—=»-—=—S|,-s When Three Stecl Decks Minimum) 
Strake below ir Ae : a rt by Met —— peli Deck Plating soeatned 
Ux(B+D)--_. |. Sheerstrake. | 'gheerstrake, || 204 Deck of Stringers and Tio 2nd Deck of Steel. 2nd and srd Decks ot | within Line | Deck 
* r a 
ak Stringer a —— — = <3 = Opentagk: strease 
andi girnke | Flats stringer Piae.| Deck Piating. | Metnger [Deak | Autinger | pest co 
Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
42000 51 62 “70 66 64 +58 +62 +50 “40 46 
43500 51 63 72 +68 64 +62 64 52 42 46 
45000 52 64 74 -70 66 64 66 +54 42 “46 
46500 52 65 ‘76 72 70 64 66 -58 42 48 
48000 52 66 +78 “74 “72 66 68 +62 42 +48 
50000 52 68 “80 76 ‘74 ‘70 -70 66 “44 “48 
52000 53 69 “80 76 76 74 72 -70 “44 “48 
54000 58 70 82 -78 ‘78 -78 76 74 “44 +48 
56000 53 72 +82 78 +82 +82 78 76 46 48 
58000 54 74 “84 80 “84 “84 “80 80 46 48 
60000 54 76 +84 “80 +88 88 +82 +82 46 -48 
62000 54 77 86 82 | “92 +92 86 86 48 “48 
64000 55 79 +86 +82 “94 94 88 “88 48 +48 
66000 55 80 88 “84 98 “98 “92 +92 48 +48 
68000 56 81 +88 “84 1-02 1-02 96 -96 -48 +48 
70000 56 82 +90 +86 | 1-06 1:06 +98 98 -50 50 
72000 56 84 +92 +88 1-10 1:10 1:00 1-00 50 50 
74500 56 86 92 88 | 1-14 1-14 1-04 1-04 +50 +50 
| ae 2 es Ses le : 2h —_—— 2 <a _ - _ = 
77000 57 88 “94. 88 | 1-18 1-18 1-08 1-08 “52 52 
79500 57 90 96 90 1-12 1-12 52 52 
82000 58 92 .98 92 =| 1:16 1:16 “52 “52 
a 2 te Dep ee = ewe t'}. if: 3 8 
84500 59 94 1-00 “94 1-20 1:20 “D4 54 
87000 60 96 1-02 “96 | 
| 
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TOPSIDE SCANTLINGS. TABLE 21 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
12 
SECOND —— Sees ~ = 
BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- = —— =. a ~ cea sada naaeeee aks a = 
SE a | UPPER DECK. 
NUMERAL. ene | When iiwaDeaketare Fitted, . Am When Three Steel Decks ] “a Minimum 
ke below | | agile coc | Deck Platin Bahra 
Lx (B ce D) —_+__———_+__| Sheerstrake. poet: | 2na D ee and 2nd Deck of Steel. | 2nd and a0 Decks of within Titer Deck 
oop Stringer ! Seeas 3 a = = \ — Pa sl abreast 
fase ) Stringer Plate.| Deck Plating. | Plato.” Plating. | — plating. Openings 
Inches, Inches. Inches, Inches. | Inches, Inches. Inches. Inches, | Inches. Inches. Inches. Inches. 
12000 46 45 “44 44 | 42x-42 12x-42 “38 “30 +82 
13000 46 45 “46 44 | 42x-42 12 x-42 -38 | +80 “32 
14000 46 45 46 46 43x-42 | 12x-42 38 | | 30 | 82 
15000 47 45 48 “46 43 X +44 13 X-44 38 “30 “32 
16000 47 45 “50 -48 44-46 14 X-46 -40 | 30 “32 
ranliees oind eax | ae ia by Meera Boa tM 
17000 47 45 50 48 | 45 X-46 15 X-46 40 “30 “84 
18000 48 45 “52 “50 46 X-48 18 X-48 -40 88 “30 “34 
19000 48 46 “4 52 48 X-50 25 X +50 -42 40 “30 +84 
20000 48 46 56 52 51 X-50 28 x -50 42 40 30 34 
21000 48 47 56 54 | «55 X-50 32 X-50 44 42 30 36 
22000 48 48 58 54 60 X +50 35 X +50 44 42 32 36 
23000 49 49 58 “56 46 32 46 44 32 36 
24000 49 50 60 58 48 34 48 44 34 38 
25500 49 51 62 “58 52 36 50 46 34 38 
27000 49 52 62 “58 56 40 50 | +48 36 38 
=n _ ae | ie bf ae } = = os * as 
28500 50 53 64 -60 56 44 54 50 36 40 
30000 50 54 64 60 | +58 48 58 36 | -54 36 36 40 
31500 50 55 66 62 | 58 52 58 40 | +56 88 | -88 42 
33000 50 56 66 62 |  -60 56 60 44 58 40 38 42 
a mn — - Se pS eS Ss | = pe = a © at mer —=- 
| 
34500 50 57 68 64 “64 62 60 46 | +60 42 38 42 
Dest am |. ; * AMES 4 ES. a 
36000 50 58 68 66 | -66 66 62 50 62 46 | -38 44 
~ ie a =4Fe I - ~ ———— a 2 ? 
37500 51 59 70 66. 62 54 62 50 40 44 
39000 51 60 -70 “66 | “64 “D8 | +64 +52 -40 “44 
40500 |. 9 61 72 68 | 66 62 | +66 56 42 “44 
| 


SECOND 
LONGI- 
TUDINAL 
NUMERAL, 


Lx(B+D) 


42000 
43500 
45000 


46500 


50000 


52000 


54000 


56000 


58000 


BREADTH 
OF 
Sheer- 
strake Stringer 
and Strake Plate. 
below. 

Inches, Inches. 
51 62 
Dil 63 
52 64 
52 65 
52 66 
52 68 
53 69 
53 70 
53 72 


Sheerstrake. 


Inches. 


72 


TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


Strake below 


Sheerstrake. 


68 


369 


TABLE a1 


(See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 
12 


THICKNESSES FOR 4 LENGTH AMIDSHIPS, 


UPPER DECK. 


When Two Decks are Fitted, When Three Steel Decks Minimum 
= are Fitted. eh cae fies ALS 
= = = eck Plating |jsheathe 
gia aig ot pee ge 2nd Deck of Steel. | gnd and 3rd Decks of within Line | Deck 
e Plates. | Steel. of Deck Plating 
as ——-— || Openings. — 
Stringer Deck Stringer Deck i ec 
Stringer Plate. | Deck Plating. Plate. Plating, Plate, Plating. Openings 
Inches. Inches, Inches, Inches. Inches. Inches. Tnehes. Inches. 
68 66 || -68 60 “42 “46 
\ a 
| 
“70 -70 i 70 62 42 46 
| 
_ ss -| ee ee, Pa i 
72 72 | “72 64 “42 46 
-76 76 “74 +68 “44 “48 
78 78 | 76 70 44 48 
+82 “82 ‘78 74 “44 48 
- | | | — 
“84 84 ‘78 78 “44 48 
-88 +88 i 82 82 “46 “48 
Ls | a 
-90 -90 “84 +84 46 48 
“94 “94 -88 “88 “46 “48 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE “orl 


(See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


13 
SECOND * an ee = a 
BREADTH THICKNESSES FOR } LENGTH AMIDSHIPS. 
LONGI- Bs = —— 
OF 1 UPPER DECK. 
TUDINAL ag Se x CT = eens 
| NUMERAL. | When Two Decks are Fitted. _ a | When poaptooe Decks Miata 
Lx (B + D) fa ee Stsersaraka: ihe, | SDL DOCS, oa ene 2nd Deck of Steel. | 2nd and 3rd Decks of | en peck 
] as —— enings. b' t 
Ganwtteke Moute . | Tie Plates and Stringer Deck | Stringer Deck : ay “Deck 
below. Stringer Plate. | Deck Plating. Plate. Plating. Plate. Plating. Openings 
St a Inches. Inches. Inches. | Inches, Inches. Inches, Inches. | Inches. Inches, Inches. Inches, 
12000 46 45 +46 “44 | 42-44 12 X-44 40 i | 30 +32 
}| 
- - - —_—— - — — | 
13000 46 45 48 44 | 48xX-44 | 12X44 40 | “30 “82 
| 7 | —————S 
14000 46 45 +50 “46 43 X-46 12 X-46 “40 +30 *B2 
ae aan a : 
15000 47 45 50 “46 44 X-46 13 X -46 42 30 +82 
16000 47 45 +52 48 44 X-48 14 X-48 42 ™ 30 +82 
17000 47 45 +52 +48 46 X-48 15 X-48 +42 +30 -82 
18000 48 45 +54 +50 46 X-50 18 x -50 42 +30 +84 
19000 48 46 +56 +52 50 X-50 25 X-50 “44 “40 +30 *B4 
20000 48 46 58 +52 | 52X-50 29 x -50 44 | 40 +30 *B4 
- =a | a SSS 1 
21000 48 47 58 54 | -55X-50 | 383X-50 46 | +42 “30 84 
| ! 
-—_——_—— =- — tr — — ~ — — 
48 48 60 | 44 32 -46 (49 32 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 2’. 


(See Continuation.) — 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
ee BREADTH 2 THICKNESSES FOR } LENGTH AMIDSHIPS. = 7 - 
Bs Fa ce: j UPPER DBOK. 
NUMERAL : When Two Decks are Fitted. When ee oe Decks Minimum! 
r are ed. for Un- 
| . \\ 
Lx(B+D)| sheer se oer eatin: [aud Deck en and Tie 2nd Deck of Steel. | 2nd and oof Dodke of "wishin Line peck 
and Serake| “Piste | ri a oon aaapcal f bc" 
below. : | Stringer Plate. | Deck Plating. et a jaeer: | "rite, Plating Openings 
Inches. Inches. Inches. j hla" fickas, Inches. we Inches, | Inches. hee ae es 
42000 51 62 +80 *72 72 66 “72 60 42 “44 
43500 d1 63 +82 +74 “74 70 “74 64 42 46 
45000 52 64 84 *76 -76 “72 “76 68 +42 46 
46500 52 65 “86 -78 78 ‘76 “78 ‘70 44 “46 
48000 52 66 88 78 +82 78 +82 “72 44 48 
50000 52 68 “90 800) 84 “84 “84 76 44 48 
52000 53 69 92 +82 +88 +88 +86 +80 “44 -48 
54000 53 70 94 84 +92 92 +86 “86 “46 48 
56000 53 72 96 +86 94 “94 +88 88 +46 -48 
58000 54 74 98 +86 +98 98 | +92 92 46 48 
60000 54 76 1-00 88 || 1-02 1-02 96 96 48 48 
62000 54 ad 1:02 +88 1-06 1-06 1-00 1-00 48 -48 
64000 55 79 1-04 90 1-10 1-10 1-04 1-04 “48 “48 
66000 55 80 1-06 ‘92 1-14 1-14 1-08 1-08 -50 50 
68000 56 81 1-08 94 | 1-18 118 | 1-12 1-12 50 50 
70000 56 82 1:10 96 | 1-22 1:22 | 1-16 1-16 “D0 50 
72000 56 84 1-12 98 || 1-20 1-20 -50 50 
— —-—— - — | -——_ -—_—_ ——— —— | — — — —_—_—____ 
74500 56 86 1-14 1:00 | | 
77000 57 88 1-16 1-00 \ 
” | = a : ——o pan Se =I ——_—_—— | = ay - 
79500 57 90 1-18 102 | | | 
82000 58 92 1-20 1-04 | | 
_ Es 3 || be = 
84500 | | | 
\ 
»s = | 3 i ED: 
87000 | 
| 
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TOPSIDE SCANTLINGS. taste 2l 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


eee ee ee St—S—™s—T 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. | 
| 
| 184 | THICKNESSES 
SECOND BREADTA ; — Sea : ee Sal = | 
LONGI- nfs a gee PELOR NE raat Th ee Aa ee ; \\ AT ENDS. 
TUDINAL oF \ tis ee a feb 2 an = oa be ee 
NUMERAL. rua A | When Two Decks are Fitted, ween een Hooks | a Lee Thick- 
Lx (B+ D) —— aos. sheer aad Deck of Stringers and Tie LAB ~: ae amet! 2nd mee eS bee of “wicin Line “Deck upper Deck: Upper 
apereeee a Sars =. : - sage ae Openings. | abreast | thickness of Plating 
5 Ff g t Ht r 
below. ‘Stringer Plate. | Deck Plating. | Plate. | Sein 1 zine. Plating. openings| at aaa. nd gg 
par Inches. Inches, | Inches, Inches, Inches, Inches, | Inches. || Inches. Tuches. } Inches. | Inches, i Inches. Inches. 
12000 46 45 | -46 | -44 42 X-44 12X-44 40 | | +80 | +82 «| 29x-84 | -80 
13000 46 45 | -48 | -44 43 X +44 12 x-44 40 | | «80 32 | 30X-34 | -30 
aoa ooo er 2a af eae i es elias ein sleeve 
14000 46 45 | -5bO | -46 | 44x-46 12 X-46 “40 30 | -82 | 31x-84 | -80 
wk) tl ae eT Sao a es wos ares creat es at 
15000 47 45 | -50 | -46 44 X-46 13 X-46 “42 -30 82 | 32 X-36 | -30 
16000 47 45 | 52 | 48 45 X-48 14Xx-48 | -42 | | +80 | -82 | 83x-86 | -80 
17000 47 45 52 | -48 | 46x-50 | 15x-50 | -42 80 82 | 33X-36 | -30 
| 
—_—— |_——_- |— = —— - ene! a = — —— a4 
18000 48 45 | -b4 | -50 47 X-50 18X-50 | -42 | | +80 34 | 34X-36 | 30 
Lae eae 3 4 ee ee ae | = Oe aati, eat eters 
| 
19000 48 46 | 56 | -52 50 X +50 25X-50 | -44 | 40 +80 84 | 34X-38 | -30 
A$ 2S IS é | ae | ss ee = = ae = -— —= oi ae 
20000 48 46 | -58 | 52 | 52x-50 | 29x-50 | -44 “40 30 | -84 | 85x-88 | 30 
21000 48 47 | BB | 54 | 5DX-5O | 33X-50 46 “42 30284 | 85X-38 | -30 
22000 | 48 | 48 | 60 | 54 | 44 “32 46 be Jag | 82 | -86 | 35x-88 | -80 
23000 | 49 | 49 | 60 | 56 | -48 32 48 44 | | 82 | 86 | 86X-88 | -30 
pi A= = — | — — -_ i = = aa = ea os 
| } 
24000 49 50 | -62 | 58 | “50 “34 “50 | +46 | 84 | 86 | 86x-38 | -82 
= ties bain HY bere | 2: ate ee a aes ee |_ cece 
25500 49 51 64 | 58 | -54 +38 “52 | +46 | 34 | -88 | 36x-40| -82 
ithe ee! errs Lee = | ¥ | ‘ ie pee pee a ee =) = 
| | | ¥ 
27000 49 52 | 66 | 60 | -56 “42 “54 48 | :86 88 | 37x-40| -82 
- — - ee es 2 = — | eels EEE ee - = 
28500 50 53 | -68 | -62 56 | °-46 54 | +86 53.9 | | 36 | -88 | 87x-40| -32 
ao ae een | | = Sa "S 4 — |— ae ———— | = == —————s 
30000 | 50 54 | -68 | -62 58 -48 58 88 | -56 36 | -86 -40 | 87X-40 | -34 
31500 50 55 «| 70 | 64 | -58 “D4 -58 -42 58 | +40 +38 40 | 38X40 | -34 
33000 50 56 | -70 | -64 60 |  -60 60 46 60 | -44 | 38 | -42 | 38x-42| -84 
84500 | 50 | 57 | +72 | -66 64 “64 “64 -48 62 | -46 “38 42 88X-42 | +34 
—— —|— | - . = | — “= | ! aie = — » ee 
| ae 
36000 | 50 | 58 | -74 | 68 |  -68 68 66 | -50 66° | .-48 40 | 42 | 89X-42 | -86 
87500 | 51 | 59 | -76 | -68 | +68 ae -68 52 40 44 | 39X-42 | -36 
39000 ~=—sO5 1 | 60 | -78 | -70 70 | 58 70 | -b4 -40 44 39x-42 | -36 
on _ | | a ede Seem MG) AB as a a 
} t i‘ af ; t | 
40500 | 51 | 61 80 | -70 | -72 | -62 72 | -58 42 +44 | 40X44 | -36 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
of the side plating at the ends of the vessel. 
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TOPSIDE SCANTLINGS. TABLE OL 
COMPLETE SUPERSTRUCTURE VESSELS. (Concluded.) 


NGTH OF VESSEL TO DEPTH TO UPPER DECK. 


PROPORTION OF LE 


| 134 | 
SECOND BREADTH | =. ae a - ‘THICKNESSES 
Rene THICKNESSES FOR } LUNGTH AMIDSHIPS. AT ENDS. 
TUDINAL | or UPPER DECK. 
NUMERAL. bees A When Two Decks are Fitted. | ee Mintmum) Stringer 
| A aoe - ns or Un-| Plates at | Thick- 
- —- Giver (| palow ioe eee Deck Plating sheathed End n ra 
| strake, | Sheer- | 2nd Deck of Stringers and Tie | end and 8rd Decks of y Deck nds of Lenife 
| Sheer- a 2nd Deck of Steel. within Line eck Upper Deck;| Upper 
Lx(B+ D) strake | Stringer | strake. | PIGLET PAE Oi ee Sire me) = Deok | Fisting etcaee Deck 
and Strake| Plate. | ai ET | penings. | abreast | thickness of | Plating 
| = tringer | Deck | Stringer Deck Deck | at End 
below. | Stringer Plate.| Deck Plating. Plate. Plating. | Plate. Plating, Openings ie nig nds, 
_ = . 8 es) ST ae aes val. 
| Inches. | Inches. Inches. | Inches. | Inches. Tuches. Inches. Inches. _ || Inches. Tnches. Inches. Inches. || Inches. Inches. 
fd | > | oa 
42000 | 51 62 +82 “72 || “74 66 |} 74 60 “42 “44 40X44 | -36 
| 
a“ 4 ; . a g “ c free a=: 24 oy Aa Ns 7 
1 = | = | 
43500 51 63 84 ‘74 | “76 70 | 76 64 +42 46 | 40-44 | -36 
s — = Peep | 3 a | 
: | | —— 
45000 | 52 64 | *86 ‘76 |i 78 “72 | 78 68 42 46 | 41x-44 | -36 
3 | ae 20 = _— po eee | 
| 


46500 52 65 «| 88 | -78 | ‘30 | -76 | 80 -70 44 46 | 41x-44 | -36 


4g000 | 52 | 66 | -90 | -78 | 4 | -78 |  -84 72 44 | -48 | 41x44 | -86 


i 50000 : | 52 68 92 80 ai “86 “84 | | “78 | “ae. 48 | 42xX-46 | °36 
| 52000 | 53 | 69 “4 82 a ; 88 *88 | “86 "82 44 ‘ 48 | 49x46 gs 
i: bub |e ss Ss ——s = = ns 
54000 53 70 -96 “84 | -92 -92 88 “86 “46 48 || 42x-46 | -38 
"56000 | 53 72 | “98 86 | a. “96 “96 oie sot |e 46 | -48 eis ele 
58000 | 54 74 1-00 ; 88 | 1-00 1-00 } 4 “94 “46 43 | 4g a8: oe 
Bahook 7 54 76 1-02 90 aa 1-04 1:04 | “98 : 98 “48 a Laban 38 
“ 62000 | 54 re 1-06 om Po 1-08 1-08 | ; 1-02. 1-02 : ve 48 | 14x46 “38 
hes 79 1-08 — | ; 112 | 112 | 1-06 1-06 “48 -48 Pree +38 


66000 | dd 80 1:10 94 | 1-16 1-16 1-10 1:10 50 50 | 44x-48 | -38 
ares he ee | Baris 2 |I———|-— 
68000 | 56 81 | 1-12 96 1:20 1:20 | 1-14 1-14 “50 50 | 45-48] °38 


a i | 

70000 56 82 | 114 | -98 | | 1-18 1-18 50 50 | 45X-48 | +38 
=e oS oe pee +; Pee = a ars a ——_—— |- —| a 

72000 56 84 | 116 | 1-00 | 45X50 | -40 

| 2 | | 46-50 | 40 


2 46 X-50 | -40 


| | 47-50 | -40 


~~] 
ise) 
or 
S 
o 
oo 
a 
© 
o 
— 
bo 
by 
foot 
a 
| 


| 47x-50 | -40 


| | | 48-50 | +40 


87000 | | | | 48X-50 | +40 
| | | \ 
ends of the vessel may be the same as the thickness 


The '[hicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the 
of the side plating at the ends of the vessel. 


Luoyp’s Recisrer oF Surppinc, Lonpon.—16th June, 1927. 


PERCENTAGE OF 


874 
PARTIAL SUPERSTRUCTURES. 
FULL SCANTLING VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


TABLE 22 


(See Continuation. ) 


LENGTH OF VESSEL 10 
aEOom She! lentynchat Sy cee PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
LONGI- 40 | 60 | 80 ae 
TUDINAL 40 | 60 | g0 STRINGER THICKNESS OF “LONG” BRIDGE DECK. Dc al dt 4 
NUMERAL. When Three Steel | When Three Steel When Three Steel! within Deck 
PHATE: [are Pitted inctading| DeCks.sre Fitted |v yitrog inetading] Decks are Fitted |. Wievea incinding DeSKS,Are Fitted | Line of | Teewe 
Lx(B+D) StS RET Bridge Deck. en _ Bridge Deck. | ene Bridge Deck, Denk. petite oes 
BRIDGE SIDE i | bine eaaiioteeel 
PLATING. STE" aa beck] wists" | pBuit, | Singer [ena'peck Singer | Beek, | Stinger [aa Deck “Phe” | pint. 
en 4 a | — a” = - — re = — 
Inches. | Inches. | Inches. | Inches. Inches. | Inches, | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. || Inches, | Inches, | Inches. | Inches, | Inches. Inches. 
12000 | -40 | -42 | -44 | 45 [42x -3612x-36 42 X 8812 x -38 42 x -40)12 x -40 30 | *82 
13000 | -40 | -42 | +44 45 |42X-36/13 x -36 (42 x -88)13 x -38 42 x -40/13 x -40 “30 "32 
=e zs _ pies a 4 
14000 | -40 | -42 | -44 45 |43 X -38/13 x -38 43 x -40)14 x -40 43 X -42)14 x -42 30 | 82 
= = Le os | a2 £ x | == 
15000 -42 | -44 | -46 45 |44X-38)/14 X-38 44 X -40)15 X 40 44 X -42/16 X 42 “30 “32 
~ — | ba — ——— | }— | ——=$$<—<— 
16000 42 | -44 | -46 45 ‘44 x-40/14 x -40) 45 x -42/16 x -42 45 X 44/18 X44. “30 +32 
ie ji Anil | hes We : | =i be | 2 j rele 
17000 -44 | -46 | -48 45 |44-40/19 x -40) 46 X 42/21 X -42 47 X -44/22 x -44 *30 *B4 
ea SE ay nes ee f } eee ae 
18000 44 | -46 | -48 45 |44X-42122x-42) -34 46 X -44/23 X-44) +36 48 xX -46/24 x “46 +38 30 +34 
= wi te = | oe aed | = bs 
19000 46 | -48 | -50 46 |46X-42/29X-42) -36 48 X 44/30 X-44|  -38 50 X +4631 X 46 40 30 +34 
- + | ae — i -|_——- os 
20000 46 | -48 | -50 46 |48X-42)34x-42) -36 50 X-4436 X-44) 38 52x-4638x-46 -40 +30 +84 
| | 
— _ — | sit = _ 
21000 48 | -50 | -52 47 |50X-44)387 X-44)  -38 152 X -46/39 X-46) -40 54 X +4840 x 48 +42 +30 +36 
a 2 ce da fi eee ee a 
! | 
22000 48 | -50 | +52 48 -40 +32 38 32 | -42 32 -40 +32 44 82 | -42 32 32 +36 
ee ee oe I — ee <= —_—— —_—— —————____—_ |____ 
23000 +50 | -52 | -54 49 +40 +32 +38 +32 42 +32 “40 +32 44 +32 “42 +32 +32 +36 
te oo 2 } 5; < rc 
24000 50 | -52 | -54 50 40 732 +40 32 | 42 32 +42 +32 “44 32 | -44 +32 +32 38 
i A ee eee 
| aa | 
25500 52 | -54 | -56 51 42 +32 -40 32 | +44 32 42 +32 46 32 44 +32 +32 +38 
4 ————— $v ———_. | ———_ | | ———_. — — 7 — — — —_—_——_ 
27000 52 | -54 | -56 52 42 34 -40 34 44 34 “44 +34 46 34 46 34 *B4 -40 
28500 54 | +56 | -58 58 44 34 42 +34 44 34 “44 84 48 34 | -46 +34 +34 “40 
|_ soa + es | - —— 
80000 54 | -56 | -58 54 “44 34 42 34 46 +36 46 +34 +48 36 48 +34 34 -40 
81500 56 | -58 | -60 Ba “44 36 42 36 46 38 46 +36 -50 +38 -50 +36 36 42 
33000 56 | +58 | -60 56 46 36 44 36 48 38 -48 +36 50 40 50 | +36 36 42 
| 
i aed ee | ae - 38 2 = seee cs - 
34500 +58 | -60 | -62 57 48 36 46 36 -50 -40 48 38 +52 42 52 | -38 +36 42 
eee . a Looe ‘eat = oe | bale ae a 2 
| | | | i 
86000 -58 | 60 | +62 58 48 36 48 36 *52 40 50 38 56 42 52 38 36 42 
| i athe - 
} 
87500 60 | -62 | -64 59 +50 +38 -50 38 54 42 | +52 -40 +58 44 “54 -40 38 “44 
4 i 
* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. TABLE 22 


FULL SCANTLING VESSELS. (See Continuation. ) 
PERCENTAGE OF PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
LENGTH OF VESSEL 10 
SECOND COVERED BY 
SUPERSTRUCTURES. PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
LONGI- BREADTH 
= 40 0 
TUDINAL OF 6 my a oo 
EM, 40 60 30) ar naan THICKNESS OF “LONG” BRIDGE DECK. Plating sheathed 
‘ ; n 
——— a cae Ee When Two Steel When Three Steel | When Two Steel When Three Steel || When Two Steel | When Three Steel| Line of Plating 
“ Decks are Fitted Decks are Fitted Decks are Fitted Decks are Fitted Decks are Fitted | Decks are Fitted Deck abreast 
Lx(B+ D) THICKNESS OF including Bridge | incinding Bridge | including Bridge | including Bridge including Bridge | including Bridge | openings. | Deck 
Deck, Deck. Deck. Deck. Deck. Deck. Openings 


BRIDGE SIDE 


PLATING. Stringer | Deck |Stringer| Deck | Stringer) Deck | Stringer Deck ||Stringer| Deck |Stringer| Deck 
Plate. | Plating. | Plate. Plating. Plate. | Plating. | Plate. | Plating. | Plate. Plating.| Plate. | Plating. 


Inches. | Inches. | Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. | Inches. || Inches. | Inches. | Inches. | Inches. Inches. Inches. 
39000 ‘60 | -62 | -64 60 *50 42 “50 40 54 46 +52 “40 58 48 54 “40 +38 44 


40500 62 | -64 | -66 61 “54 44 52 40 56 48 54 42 “60 +52 +56 42 -40 “44 


42000 “62 | -64 | -66 62 “56 48 54 40 58 +52 +56 +42 +60 “54. +60 44 “40 “46 


43500 | -62 | -64 | -66 " 54 | +42 56 | +44 60 | -46 | -42 | -46 
45000 gl an re ov 8 42 at ee oa ou at 62 | -48 | -42 
46500 ta Anis me 65 ve ; 58 | +44 ai spor -48 sak 52 | +42 
err 66 "68 70 ae eo “46 | vent 62 | -50 | 64 54 | 42 
50000 | 66 8 ey 68 60 50 os roa 3 ae 64 | 56 | +44 
52000 68 70 oe 69 09 “4 | 64 | +58 | 66 | -60 | 44 
51000 -68 | -70 | -72 | 70 tte 5 | iis ; 58 | | 66 | -62 68 64 | 44 
56000 68 72 | -74 | 72 ei 64 03 | he 66 re 68 | -68 eas 
58000 68 tera! iwi yi . BY ade 66 ae 70 | 72 | -72 | -46 
‘Bo000 eae beat 76 | 76 we the 70 | +70 f | fe 72 | 7 ‘ 74 | -74 | 46 


74 “76 -76 78 78 48 


PERCENTAGE OF 


LENGTH OF VESSEL 
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PARTIAL SUPERSTRUCTURES. 
FULL SCANTLING VESSELS. 


TABLE oe, 


(See Continuation.) 


PROPORTION OF LENGTS OF VESSEL TO DEPTH TO BRIDGE DECK. 


11 


* Where a Steel Deck is presc 


SECOND COVERED BY PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
LONGI- SUPERSTRUCTURES. BREADTH 40 i 60 i ] = Garni 80 T =a 
uJ Mint: 
chant r oF THICKNESS OF “LONG” BRIDGE DECK Moe “for ‘Un. 
NUMERAL. | 40 | 60 | 80 |STRINGER| — j aa within 
rare, juan tre nets | “Deckaare Vieeea |,.W2en Tmo Decks | Deeks are Fisted |,.Wetn 7a Det, Decks arewucted | "yzeof | Pating 
Ex (B oo D) Bridge Deck. eae ridge Bridge Deck. aaa so aaa Bridge Deck. me spats) ridge | openings peek 
| penings 
af anieaicereas “4 Stringer [Tie Plates Stringer Deck Stringer Tie Plates Stringer | Deck Stringer ‘Tie Plates Stringer}; Deck 
Plate. [pra Deck| Plate. | Plating. | Plate. |Piiingy| Plato. Pees, Plate. (Biting | Plate. | Plating. 
H Inches. Thane Aichen Tnolisa: Inches, Inches. “Inches. inches! ; Tacha Tinka | Tastes | Taher isin! Dinakas ; Inches. | Inches, Inches, p Inches, 
12000 -40 “42 “44 45 42 x-38)12x-38 \42 X -40)12 X -40 42 x “4212 x -42 30 82 
te ae me | Se See jaa oe nae. pees ME fe = — 
13000 40 +42 “44 45 |42x-38/14x-38 42 X -40)14 x -40 i X -42/14 x -42 +30 32 
i paar Pa a eee ha _| a= : See F Ss 
14000 40 “42 “44 45 |43 X-38/16 X-38 43 X -40/16 x -40 |43 X -42)16 X -42 30 +32 
15000 +42 “44 “46 45 |44X-4016 x -40) 45 X -42/17 x -42 (45 X 44/18 X -44 +30 +32 
16000 42 44 46 45 |44x-40)19 x -40 x X 42/22 x -42 M47 X 44/24 x 44 +30 +32 
17000 “44 “46 48 45 |47xX-42/22 x-42 49 X 44104 X 44) 51 X -46)26 X -46 +30 84 
18000 “44 “46 48 45 (50 X-+42\27X-42) -36 l52 X -44/29 x-44| -36 * X -46/31 X-46) +38 +30 “34 
in Be 22 ; nh ie 0 (RES ol fs 2 
19000 -46 +48 +50 46 |52X-44/81 X-44/ +36 52 X -46/36 x -46) +38 ie X 48/35 x -48) -40 +30 +34 
20000 46 48 +50 46 |54X-44/88xX-44| +36 156 X 46/39 x -46| +38 58 X -48}40 X -48) -40 +30 +34 
21000 +48 “50 +52 47 42 +30 38 +30 “44 -30 40 +30 “44 -30 42 +30 +30 +36 
22000 48 +50 52 48 “42 32 +38 32 =| -44 -32 40 32 “44 32 42 +32 +32 +36 
23000 +50 +52 *O4 49 “44 +32 “40 32 “44 -832 +42 32 46 32 44 +32 32 “36 
24000 +50 +52 +54 50 “44 +32 +42 32 “46 +32 +42 +32 | +48 32 44 +32 +32 +38 
25500 +52 “4 706 51 -46 +34 42 34 | +48 +34 “44 | +34 | 50 +34 “46 +34 +32 38 
== a = - | oe = 
27000 52 “D4 56 52 46 *B4 44 “34 48 +36 46 | -34 -50 36 48 +34 +34 -40 
Sse = as = SS = ml Be vA as =a = 
28500 “54 -56 58 53 48 +34 “44 34 | -b0 +36 “46 +34 52 38 48 +34 +34 40 
30000 “54 +56 58 54 48 36 “44 36 | +50 38 +48 “36 +52 42 -50 +36 +34 -40 
= ites = 7 — eons ee -_ 
31500 56 58 +60 55 -50 +36 } “46 36 «|| +52 “40 50 | +36 54 “44 +52 +36 +36 -42 
7 S 4 = S 4 as 
33000 56 “58 60 56 +52 +38 -48 36 «| «-54 “44 52 38 | -54 48 *b4 +38 +36 “42 
~ a = | — ee See a 
\ 
34500 +58 -60 62 57 *D4 42 +48 38 =| 56 | -46 +52 88 | -56 +50 56 “40 +36 42 
—_ | | < . = = — >» > oe 
36000 +58 -60 +62 58 “D4 46 +48 +38 “D6 | -50 52 | -40 “D6 “54 *56 +42 +36 +42 
= lta alin ac i | Z S| ee pia aes the = ee 
3 | | | 
37500 60 | 62 “64 59 *56 -50 | -50 738 -58 *D4 *D4 42 | -58 -56 -58 38 “44 


“44 


Tibed to be fitted at the Bridge Deck 


, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. TABLE 22 
FULL SCANTLING VESSELS. (Concluded. ) 


PERCENTAGE OF PROPORTION OF LENGTHS OF VESSEL TO DEPTH TO BRIDGE DECK. 


LENGTH OF VESSEL 11 
SECOND COVERED BY ——- =r 
SUPERSTRUCTURES. PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
LONGI- BREADTH |—-—————_ Aaa = a = = : 5 > = 
— - 40 | 60 | 80 meget 
TUDINAL 4 OF = at = a eae Deck for Un- 
NUMERAL. 0 60 80 |srarncER|__ —_—. oa Re eee Fades 
= PLATE When Two Steel | When Three Stcel | When Two Steel When Three Steel I When Two Steel | When Three Steel! Line of Plating 
. Decks are Fitted Decks are Fitted | Decks are Fitted Decks are Fitted | Decks are Fitted | Decks are Fitted Deck abreast 
Lx(B+D) THICKNESS OF including Bridge | including Bridge | includingBridge | including Bridge | incinding Bridge | including Bridge | Openings. | Deck 


Deck. Deck. Deck. F é kK. 

BRIDGE BIDE et ee we oa eee ; Deck Deck Dec Openings 
PLATING. Stringer Deck Stringer Deck || Stringer Deck Stringer | Deck | Stringer| Deck |Stringer| Deck 
Plate. | Plating. Plate, | Plating. Plate. Plating Plate. | Plating. | Plate. | Plating.| Piate. Plating. 


| 


Inches. | Inches. | Inches. Inches, Inches. Inches. Inches. Inches. || Inches. Inches. Inches. Inches. Inches, | Inches. | Inches. | Inches. Inchez, Inches, 


39000 60 | -62 | -64 60 56 “54 54 | -40 “60 D6 56 44 | +60 58 58 48 38 44 


40500 62 | -64 | -66 61 *58 56 D6 ‘44 | 60 “60 58 48 |) -62 62 60 +50 40 44 


42000 “62 | -64 | -66 62 60 60 56 46 +62 62 58 50 | 64 64 60 O4 “40 “46 


= a tl ei Sate 


43500 62 | -64 | -66 63 56 0 | D8 54 | 60 +58 +42 46 


45000 | 64 | -66 | 68 | 64 58 | -52 60 | 58 | 62 | 62 | -42 | 46 


46500 64 | -66 | -68 65 58 D6 62 62 | 66 66 42 “46 


64000 | -72 | -76 | -78 | 79 88 | -88 | 92 | -92 | 94 | -94 | -48 | +48 


66000 -72 | -76 | -78 80 92 92 | 96 96 | +98 “98 48 48 


68000 | -74 | -78 , -80 | 81 94 | -94 | 98 | -98 | 1:00 | 1-00 | +48 


70000 ‘74 | -78 | -80 $3 -98 98 | 1:02 | 1:02 | 1-04 | 1-04 


72000 | -76 | -80 | -82 | 85 1-02 | 1-02 | |106 | 1-06 | 1-08 | 1-08 


74000 | -76 | -80 | -84 | 86 1-06 | 1-06 | | 110 | 110 | 1-12 | 1-12 | -50 | -50 


76000 


Luoyp’s Register oF Sarprina, Lonpon.—16H June, 1927. 
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PARTIAL SUPERSTRUCTURES. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 23 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


10 
SECOND THICKNESS 
LONGITUDINAL oF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
~ erga mea paboisbeg Three Steel Decks are When Four Steel Decks are 
ie | ce | ae we foes oR ge eng 
} Within Line eck 
Stringer mie Plates | Stringer Deck Stringer Deck | Openings. abreast 
Plate. Tanee aie Plate. Plating. Plate. Plating, Be monet 
ats Inches, ps Inches, Inches. Inches. ‘pest Inches. Inches. Inches. Inches. pS : Inches, 
12000 38 45 42x36 | 12X-36 | 30 32 
13000 38 45 Pee Bee ee 30 32 
14000 38 45 42x-36 | 18x-36 | | 30 | 32 
15000 40 45 42x-38 | 14x-38 ; | a0 | 82 
16000 -40 45 43x40 | 14x-40 Oe ide: w 
17000 sig = 45 44x-40 | 16X+40 | 30 | 84 
18000 42 45 45x42 | 17x42 | 34 | 30 $4 
19000 42 46 46x-42 | 20x-42 | 34 30 34 
20000 | 42 | 46 48x-42 | 24x-42 | “34 alee eet 
21000 44 7 50x-42 | 30x-42 | a | jan ea 30 36 
22000 44 48 50x42 | 36x-42 ae Fe a OS, 3 | 2 Sis a Fas 32 36 
23000 Ad it gs 32 | 86 32 | 32 36 
24000 46 50 38 ga | 86 32 32 +38 
25500 46 51 38 32 ifs 32 ny ee Pee 
27000 46 pp] “4 (| 38 84 <i i 40 
28500 48 58 40 34 | 38 BA Ageia? ais lett 
30000 | -48 Bafta dan 34 | -40 34 i tet 34 40 
31500 50 “55 40 36 | -40 tr ae | 42 
38000 | 30 | 56 42 hee he ay ae 1p igg Ps 
84500 52 57 4 36 42 36 fa 36 42 
36000 hed ae’ 44 36 42 > a £5 iad By | 36 | 42 
87500 52 oe ee. 38 44 38 | 88 44 
39000 “4 60 46 its ! “44 “38 “3 38 ai 
40500 TT ae 46 40 46 er 46 40 * aaa. (owe 


* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 


SECOND 
LONGITUDINAL 


NUMERAL 


Lx(B+D) 


THICKNESS 
or 
BRIDGE 
SIDE 
PLATING. 


BREADTH OF 
STRINGER 
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PARTIAL SUPERSTRUCTURES. 


COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF 


VESSEL TO DEPTH TO BRIDGE DECK. 


TABLE 23 


(See Continuation. ) 


10 


THICKNESS OF “LONG” BRIDGE DECK. 


PLATE. When Two Steel Decks are | When Three Steel Decks are 


I When Four Steel Decks are Minimum 
Fitted Including | Fitted Including Fitted Including for Un- 
Bridge Deck. Bridge Deck. Bridge Deck. rg ars | errr 
of Deck Plating 
Openings. abreast 
Stringer Deck Stringer Deck Stringer Deck Deck 
Plate. Plating. Plate. Plating. Plate. Plating. 


Inches. 


+56 


Inches. 


62 


56 


63 


Inches. Inches. 


46 40 


Inches, 


Inches. 


Inches. 


Inches. Inches, Inches, 


“46 


40 


“46 


“40 40 “46 


— 


48 


+42 


“46 


56 


64 


58 


65 


58 


66 


60 


48 


42 


“30 


+50 


68 


60 


62 


69 


70 


+62 


72 


+52 


04 


06 


42 


“42 


48 


48 


50 


“42 +42 “46 


42 42 46 


42 42 


42 +42 48 


-50 


+44 44 48 


44 44 


44 48 


64 


74 


+64 


56 


“58 


46 +46 +48 


+50 “46 48 


60 


+52 “46 +48 


62 


62 


64 


O4 48 48 


-58 | 48 -48 


“60 48 


68 


72 


“76 


80 


+84 


88 


*92 


96 


ee 


PARTIAL SUPERSTRUCTURES. 
COMPLETE SUPERSTRUCTURE VESSELS. 
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TABLE 23 


(See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK, 


11 
SECOND THICKNESS 5 
LONGITUDINAL OF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER an 
SIDE PLATE. When Two Decks are When Three Steel Decks are When Four Steel Decks are, Minimum 
fa) ee "ake Dee "ridge Deo.” o ateage Deel 4 oat is GSE 
a a ee |) oe 
Inches. Inches. : Lidia Inches. Inches. : Inches. | Inches. Inches, Inches. Inches, 
12000 -38 45 42x-36 | 12-36 | | 80 32 
13000 38 45 42-36 | 13X-36 ; | | 80 2 
14000 38 45 42-36 eakeche [ak -| | oe ee “30 “32 
15000 Mh ak he de eee leaasx-ve ; | 7 430 32 
16000 . | 40 5 | apx-40 |o0a7x-40 | 30 “32 
17000 40 Bo re xa | | : | +80 84 
18000 42 45 45x-42 | 24-42 | 5, l “30 34 
meio as. 28 46 sesh |nniaBac4s | 84 | ‘ 30 34 
20000 42 46 50x42 | 82x42 | 34 | 30 0 (84 
21000 44 47 soreda \ckexae | 36 7 a i | 780 36 
22000 44 48 ae 32 36 32 | pa: | 432 “36 
"93000 44 «| 88 a | 86 32 | 32 36 
24000 46 50 aay * 32 . 36 32 Ke 32 38 
25500 46 51 Fan eee | eet i > as | ge nae | 
27000 7a ae 40 84 | 38 34 q “d | ine Boleyn 
28500 4g | 88 42 34 40 aed ie ae nor 
30000. | 48 54 “42 36 40 as aR ie a4 6 iss coletan 
si500 | -50” 55 42 siege. | = 40 Pog | ty inc 36 42 
x8 33000 | ; 50 56 “44 36 | “42 j 36 1 ag 36 42 
~gi500 | 58 ae ar 36 | 42 36 | ge Olas | 
36000 52 58 : “44 38 | my 38 ; “habe 36 : +42 
oe oe 
44 
46 40 44 


* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. taste 23 


COMPLETE SUPERSTRUCTURE VESSELS. (Concluded. ) 
t PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
11 
SECOND THICKNESS = ee =e ot oe a a ~ me = 
BREADTH OF 
LONGITUDINAL OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER = r 7 ; 
SIDE When Two Steel Decks are | When Three Steel Decks are i When Four Steel Decks are Mintmu 
Lx (B ae D) PLATE. Fitted Including Fitted Including Fitted Including for Un- 
tS, Bridge Deck. Bridge Deck, \ Bridge Deck. peck Fuses Geers 
a — —| of Deck Plating 
| Openings, abreast 
Stringer Deck Stringer Deck Stringer Deck Deck 
Plate. Plating. Plate. Plating. | Plate. Plating. Openings 
| __ = La 
Tnches. Inches. Inches, Inches. | Inches. Inches. | Inches. Inches. Inches, Inches, 
42000 56 62 48 40 | +48 40 | 46 40 40 46 
—— - Seer ‘ "= A in, Ws pe rrerencntrecseteraonats eh 
|| 
43500 “56 63 +48 -42 | 48 “42 “42 “46 | 
: pati _* ore Gees |___|-___|__ 
45000 “56 64 “48 “42 | “48 42 “42 “46 
46500 “58 65 “50 “42 | “50 “42 42 “46 
, ae eee eee = E 
48000 58 66 52 42 | +50 42 42 48 
a —— _ | ——$$ $—$— — ————————— || — ea {_ = E = i 
50000 -60 68 54 4400—=—C«dE oD “44 “4d 48 | 
52000 60 69 “58 48 | = +54 46 “44 “48 
54000 62 70 60 50-56 48 Ad 48 
Ss ES = = = ~ ——- =: ah = —— or = 
56000 62 72 60 “4 | 56 52 46 “48 
58000 64 74 60 eels Miata: D4 | 46 48 
ss os z as | aS — | a = 2} 
60000 “64 76 | “62 -62 | -60 “56 46 “48 
: - : 7 cs meas Sa aro ps EE 
62000 “66 17 | “64 “64 -60 -60 ene Us -48 
— - = 2 ~ =i a ~ 5) = | pee a 7 & = = = ss 
| 
64000 66 79 68 68 | 64 64 48 -48 
——— = c rad fg - = i aNe pee ites \ ~ 
66000 “68 80 | “72 “72 1 -68 “68 | 48 48 
—_—___—_— - - - — — _ — - -——— | \| Fi 
68000 -68 81 76 -76 | 72 72 48 -48 
eke eS Ss t= enol De oe ee , Hee : 
70000 70 83 “80 “80 | -76 ‘76 | +50 “50 
72000 70 85 by Rox ‘84 0 | 80 80.0 | +50 50 
74000 72 86 | 88 ‘88 | 84 84 50 50 
76000 ‘72 88 | +94 94 | 90 90 50 50 
78000 74 89 1-02 1-02 +98 98 | +52 52 | 
80000 ‘74 90 1.08 108 | 1-04 104 | “32 52 
82000 76 92 ) 112 12 | 2 52 
84500 ‘76 94 | | 1-22 1:22 | -b4 54 | 
= = | | i Sa = ‘ 
il | 
87000 -76 96 | “54 “54 


Lioyp’s ReaisTeR OF SHippine, LonDoN.—16¢h June, 1927. 


TABLE 24 


STRINGER ANGLES on UPPER DECKS 
and LONG BRIDGES. 


STRINGER ANGLES. 


THICKNESS OF SHEERSTRAKE 


DIAMETER OF 


RIVET AS 
OR STRINGER SIZES OF FLANGES. * 
REQUIRED BY 
WHICHEVER IS THE GREATER. 
TABLE 38. 
Inches. not 
Above exceeding Inches, Inches, 
_- and “36 $ + ee a 
36 “50 3 3h x 34 
“50 » 64 q 5 xX 5 
64 e 72 t 6 x 6 
72 : 96 1 6 xX 6 
96 ~ 1-14 1} i eae as 
1-14 5 1:20 1} Sexe 58 


* The thickness of the Gunwale Angle may be that of the Sheerstrake 
or Stringer Plate, whichever is the less. 


Iuoyn’s Re@isteR oF Surppine, Lonpon.—17th May, 1928. 


“SHORT” 
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SUPERSTRUCTURES. 


“SHORT” SUPERSTRUCTURES, 


TABLE 25 


SECOND POOPS. “SHORT” BRIDGES. FORECASTLES. 
pecninicotentven WE FOr ; : Thickness, __|| Thickness gas! Thickness se 
L 9 (B nm D) pad srl Stringer Angle. Stringer sie cies, | Br a Stringer Angle. Strin ger ‘a Deak on fing. Stringer Angle. Stringer ana Deck 
Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches, Inches. Inches. Inches. 

1500 22 | 28 x2kx-22 | 10X-22 | 5x-22 22 | 2kx2hx-22 | 14x-22 | 5 x-22 22 | 24x2hx-22 | 10x-22 | 5x-22 
2000 22 «| 2kxohx-22 | 11x-22] 5x-22 | -22 | 24x2)x-22 | 16x-22|5x-22 |) -22 | 24x25x-22 | 11x-22 | 5x-22 
2500 22 «| 2kx2hx-22 | 11x-22 | 5x-22 |) -22 | 24x2hx-22 | 18x-22 | 5x-22 |) -22 | 24x 2x-22 | 11x-22 | 5x-22 
3000 22 | 2hxohx-22 | 12x-22| 6x-22 | -22 | 2hx2hx-22 | 20x-22 | 6x-22 | -22 | 24x24x-22 | 12x-22 | 6x-22 
3700 24 | Qhx2hx-24| 18x-24| 6x-24 | -24 | 2hxQhX-24 | 22x-24 | 6X-24 | +24 | 24X24X-24 | 13X-24 | 6X24 
4400 24 | Qhxohx-24| 18x-24] 6x24) -24 | BhxQhx-24 | 24-24] 6x-24 | +24 | 24X2EX-24 | 18X-24 | 6X-24 
5200 24 | 2hx2hx-24 |] 14x-24] 6X-24 | +24 | 2hx2kX-24 | 26x-24 | 6X24 | +24 | 25 X2RX-24 | 14x-24 | 6X24 
6100 24 13 x8 x-24|15x-24] 6x24] -24 | 8 XB X-24 | 28x-24|6X-24 | -24 | 3 XB X24 | 15X-24 | 6X-24 
7100 26 |8 X8 X-26|16x-26| 7x-26| +26 | 3 x8 X-26 | 30x-26|7X-26]| -26 | 38 X38 X-26 | 16x-26 | 7x-26 
8200 26 | 3 x8 x-26|17x-26| 7x26] -26 | 3 x8 X-26 | 31X-26 | 7x-26] -26 | 3 X8 X-26 | 17x-26 | 7x-26 
9600 26 |3 x8 X-26|18x-26| 7x-26| -28 | 3 X38 X-28 | 32x-28|7x-28] -28 | 3 X38 X-28 | 18x-28 | 7x-28 

11000 28 | 3 X83 X-28 | 20x-28| 7x28] -30 | 38 X38 X-30 | 33x-30 | 7Xx-30 [30 | 8 x8 x-80 | 20x-30 | 7x80 

12600 28 |3 X83 x-28 | 22x-28| 7x-28| -30 | 3 x3 x-80 | 833x-80|7x-30 | -30 | 3 X38 X-30 | 22x-30 | 7x-30 

14600 30 | 3 X8 x-30 | 24x-30| 8-30] -32 | 8 x8 xX-82 | 84x-82 | 8x-82] -82 | 8 X38 X-30 | 24x-30 a0" 

17000 32 | 3 x8 x-30| 26x30] 8x-30| -34 | 8 x8 X-84] 85x-34 | 8x-34] -34 | 3 X8 X32 | 26x-32 | -80 

19500 34 | 38 x3 x-32 | 28x-32| 8x-32| -86 | 3 x3 X-36 | 86x-36 | 8x-36 | -36 | 3 X8 X32 | 28x-32]| -30 

22200 34 | 3 X83 X-82 | 30x-32| 8x-32 | -88 | 3 X38 X-88 | 37x-88|9X-38] -88 | 3 X38 X-32 | 30x-32 | -32 

25000 36 |3 X8 x-32 | 32x-32 | 9x-32]) -88 | 8 x8 X-88 | 88x-38|9x-88] -38 | 3 X38 X32 | 82x-32| -32 

27800 36 «| 84x34x-34 | 88x-34 | 9X34 40 | 84x38}x-40 | 38Xx-40 “ot | -40 | 3§xX84X-B4 | 33x-34 | +32 

30600 38 | 834 xX34x-84 | 84x-34 | 9X-B4 | -40 | 84X3X-40 | 39X-40] -30 ‘40 | 8§x35x-34 | 34x-34 |] -34 

33400 88 | 834x84x-84 | 35x-34 | 9x-34 | +40 | 34 x34x-40 | 39x-40 | -32 40 | 85X85xX-B4 | $4x-34 | +84 

36200 38 | 34x34x-36 | 36x-36 | 9x-36 | -42 | 34X34x-42 | 40x-42 | +82 42 | 85X35X-36 | 85x-36 | +84 

39000 -40 | 84X34x-36 | 37x-36 | 9x-36 | -42 | 84x8hX-42 | 41X-42 | +32 42 | 85X8}X-36 | 35x-36 | 34 

41800 ‘40 | 84x84x-36 | 37X-36 | 10X-36 42 | 84x 34x-42 | 41x42 | -34 42 | 84x3}xX-36 | 35x-36 | °36 

44600 40 | 85X34X-88 | 38 X-38 | 10X:38 | +44 | 34 X34X-44 | 42-44] 34 | 44 | 34xX8hX-38 | 36-38 | -36 

47400 42 | 84x 34xX-38 | 39X-38 | 10X-38 | -44 | 84X35X-44 | 43X-44 | “34 44 | 84X85X-38 | 36X-38 

50200 42 | 835x84x-38 | 39x-38 | 10X-88 | +44 | 84X3hX-44 | 43X-44 | -36 44 | 83§X34X-38 | 86X-38 

53000 | -42 | 8hx8}x-40 | 40x-40| 10x40! -46 | 34xa}x-46 | 44x-46| 36 | -46 | 8$x84x-40 | 87x-40 

55800 42 | 834X34X-40 | 41X-40 | 10x-40 | +46 | 85X84X-46 | 45X-46 | -38 46 «| 834X84xX-40 | 37x-40 

58600 44 | 84xX84x-40 | 41-401 11-40 | +46 | 85X85X-46 | 45X-46 | -38 46 | 84X38$x-40 | 37X-40 

61400 44 | 84x84x-40 | 42x-40 | 11x-40 | +48 | 34X85X-48 | 46X-48 38 48 | 84x384x-40 | 87 x-40 

64200 44 | 85X84x-42 | 48x-42 | 11x-42 | +48 | 85X85X-48 | 47X48 | -38 48 | 34xX34x-42 | 88 x-42 

67000 46 | 84x834x-42 | 48x-42 | 11x-42 | +48 | 85X385X-48 | 47X-48 | -38 48 | 35x34x-42 | 38x-42 

69800 46 | 3kxX3}x-42 | 44x-42 | 11x-42 | +50 | 84X85X-50 | 48X-50 |] -38 50 | 84X8}x-42 | 88 x-42 

72600 46 | 83EX834X-42 | 44x-42 | 11-42 | 50 | 33X85X-50 | 49-50 | +40 ‘50 | 34xX84x-42 | 88 x-42 

75400 46 | 84 xX84x-44 | 45X-44 | 12-44] -50 | 84 X35X-50 | 49X50 | +40 50 | 84xX8hX-44 | 89X-44 

78200 48 | 84x3hx-44 | 46x-44 | 12-44] +52 | 84X85X-52 | 50X52] +40 52 =| 8hx8hx-44 | 39X-44 

81000 48 | 835X84X-44 | 46X-44 | 12-44) +52 | 84X85X-52 | 51-52] 40 Bs 52. | 34 X 84 X44 | 40 X +44 


Luoyb’s RecisteR oF Supping, Lonpon.—17th May, 1928. 
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LOWER DECKS. TABLE 2O 
LowER WHERE A STREL DECK i (WHERE STHINGERS | THIRD DECK. pe ate tf ALL LOWER DECKS. 
SECOND 
LONGITUDINAL HALF LENGTH AMIDSHIPS, STRINGER ANGLE. 
ah rae nist & Thickness. i Thickness. Thickness. ps mrtg apres 
Basa rs Bal fg eg A mecaemen | at, | Bias | TR 
Stringer “ Stri r 8s ‘ 7 Ends. ‘ 
anips. | Sint. Best | iit Som ae | vncnec} Pinen | Plating. cae ts 
Inches, | Inches. | Inches. | Inches. | Inches Inches. Inches. | Inches. Inches. | Inches. Tnohen. Iuches. Inches, Inches, 
“34 9X +34 3 X38 X-34 “34 24 x -B4 
34 9X +34 3 X38 X-84 “34 25 X-34 
“36 10 X +36 3 X38 X-34 34 | 26X-34 “30 
“36 10 X +36 j 3 X38 X-34 34 | 27X-34 “30 
38 11 X-38 | 3 x8 xX-34 | “34 28 X +34 “30 
40 12x -40 | 84 X 84 X-84 “84 29 X 34 “30 
“42 13 X -42 “34 “30 34 X 34 X-36 “B4 30 X34 “30 
“42 13 x -42 “34 “30 34 X 35 X36 “34 31X34 “30 
“44 14x -44 “34 “30 34 x 84 X-36 “34 32 X34 “30 
“44 14X44 “34 -30 84 X 34 X -88 “34 83 X-34 “30 
“46 15 X-46 36 | -82 34 X 34 X38 “34 34 X +34. | 30 
“46 15X46 | +36 “32 ; 34 x 34 x -40 “B4 35 X -B4 “30 
“36 “32 34 x 35 x -40 “34 35 X34 “30 
“38 “Bd. 34 x 84 x -42 B34 36 X34 “30 
a “38 “34 34 x3) x -44 “36 37 X-36 +32 
“38 “34 34x3hx-44 | -36 38 X +36 “32 
“40 “36 ‘i 34 X34 x -46 “36 39 X-36 +32 
40 “36 34 X34 X46 “36 39 X-36 +32 
“40 “36 38 “34 34 X34 x -48 “36 40 X +36 “32 


“42 “38 -40 “36 34 X34 x -48 “38 41 X-38 “B34 


“42 +38 40 “36 34 x 34 xX -50 “38 41 X-38 “B34 


44 | -40 | 40 | 36 | 3x3}x-50 | -88 | 42x-38 | “34 
“40 “36 34 x 34 xX -52 “38 43 X-38 “34 


“46 +42 “42 “38 34 Xx 34 x -52 -40 43 X40 “36 


46 42 42 38 34x 34x-54 40 44x-40 36 


“48 “44 “44 40 4 x4 X-54 -40 45 x -40 36 


48 “44 44 40 |, 4 X4 X-56 “40 45 x -40 +36 
| 46 42 4 X4 X-56 42 46 X +42 38 


50 | 46 | -46 | 42 | 4 x4 x-58 | 42 | 47x-42 | -88 


+52 48 46 | -42 4 X4 X-58 “42 47 X-42 38 


“52 48 | -48 | -44 4 <4 X-60 “42 48 X +42 +38 


In way of a partial superstructure exceeding 15 per cent. of the vessel’s length, the thickness of the second deck may be as required for a 
third deck, and the thickness of the third deck may be as required for decks below third deck. 


Lioyp’s ReGisTeR oF Suippina, Lonpon—13th Jidy, 1922. 


BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom 


385 


in. accordance with 


TABLE rd < 


Table 30. (See Continuation. ) 
Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stitfener, — = - 
preter Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
) 2 4 6 8 10 12 
Feet. oe paras SAR a Inches. Inches. Inches. Inches. Inches. 

g |*| 4 x3 x-30 |] 44x38 x -30 | 44x38 x34 | 5 X3 X -32 bh x8 x32 | 5x3 x36 | 6 X8 x “34 
he cies bg) on eae —EE 
9 4h x3 x-32 | 5 x3 x32 | 5 XB X86 | 5X8 X36 | 6 XB xX 36 | 6 X38 as | x -80 

! eee 
A 
10 |g| 5 x8 x-B84 | BEXS x-B4 | 6 XB X BE 6 xs x38 | 5x8 x-80| 6 X8 x-82 | 6 X8 X34 
< 
7 | 
| 
11 |'| 55x38 x36 | 6 X38 X 36 bh x38 x -30 | 55X38 X36) 6 XB X32 6h x3 x -B4 | 65.x 8 xX -36 
12 |v| 6 x8 «a8 | hx x-go | 6 x8 x32] 6 x8 x-B6| 64x38 x36 | 7 X38 xX 36 7 X38 X 38 
13 |a| 5x8 x-84| 6 x8 x-34 | 6X8 xX-B4 | 6X8 X88 | 7 X8 X “88 7x3 x -38 | 73x38 xX -40 
| 
14 6 x3 x-34 | 64x38 x-34 | 7 X38 X36 | 7 X38 X -40 hx3 x40 | 8 X38 x40 | 8 X8 mek! 
15 64 x3 x-84| 7 X8 X-86 | 74xX8 X88] TXB X42 | 8 XB XaMe 8x3 x42 | 8X3 x 46 
16 7x3 x-36 | 7x3 X-38 | 8 x8 x-40 | 8 X8 X -44 8x3 x44 | 9 XB X44 | 9 XB x -48 
17 |'| wxs x88] 8 x8 x-40 | BhxB x42 | BhxB x46 | 9 XB x 46 Ob x Bh x -46 | Ob x 8h X -48 
: 4 : : 2 E 
ig |'| 8 x38 x-40 | 8x38 x-42 | 9 x3 x-44 | 9 XB X -48 o} x 34 x -46 | 10 X 3h X -46 10} X 3% X -46 
z E) = ms 
19 9 8x3 x-42 | 9 XB X44 | 9 XB X-5O | 9b X 35 X -48 10 x 8h x -48 | 104 X 3h X -48 11 X 3% X -48 
<4 a 
fc 
g0 |B| 9 x3 x-44 | 9h x Bh x -46 | 10 x Bh x -46 | 10} x 33 X -50 10} x 34 x +52 | 11 x 3h x -48 | 114 X 34 x 50 
| 
91 ||| 94x 34x -46 | 10 x 3h x -46 | 10} x 84 Xx -46 | 11 Xx 3g Xx 48 | 11 X 3k x -50 | 11 x 3h X 52 | 12 x 34 X -52 
eed pi [a 
22 : 10 x 34 x -46 | 10h x 33 x -46 | 11 x 3h x -48 | 11h x 3h x -48 | 12 x 3h x -5O | 12 * Bh xX D4 | 12x 35x 39X46 
PF enero 
| 
a3 ||| 10h x 3h x -46 | 11 x 3h x -48 | 11h x Bh x -48 | 12 x Bh x -50 | 12 x 3h x -56 12 X 84 x Bh X-46 | 12X35 X 35 X-56 
04 ||| 11 x 3h x -48 | 114 x 83 X 48 | 12 x 3h xX -50 | 12x35Xx3}x-46 12x 35x 35x50] 12X4 x4 x48] 12X4 x4 X54 
| 
25 ! 114 x 34 x -48 | 12 x Bh x -bO | 12x3}x3hx-46| 12X35X3RX-54) 2X4 X4 X50 13xX4 X4 X48) 13xX4 x4 X-52 
: b 
| 
26 |V| 12 x 34 x -50 | exshxobw 12X34x3hx-54| 12x4 X4 X-54/ 13X4 X4 X-50 13X4 X4 X-56 
‘a 
27 z 12 X3}x34x-46| 12X8)x34X-50) 12xX4 X4 X50] 13X4 X4 X54) 14X4 x4 X-50 
P 
ie} 


BULKHEAD STIFFENERS spaced 30 
BRACKET ATTACHMENTS 


Overall 


Length of 
Stiffener, 


including End 
Attachments. 


pore saniel 


Feet. 


8 


9 


10 


it 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


2 
or 


~ 
ro) 


2% 
“I 


| ANGLE 


| <—— — —--— —— — — — — —— BULB ANGLES 


<——— — ——— CHANNELS — ——-———> 


HEIGHT OF TOP OF 


at top and bottom 


Table 30. 


BULKHEAD AT MIDDLE 


386 


INCHES apart and fitted with 
in accordance with 


TABLE ak 


(See Continuation. ) 


LINE AEOVE TOP OF STIFFENER. 


Feet. 


| Feet. 


Feet. 


Feet. 


14 16 18 20 22 24 26 

Inches. Eten Shir hae Inches. Inches. Inches, Inches. 
6 X8 X-36 | 54x38 x-30 | 54 x8 x-30 | 55x38 x -84] 6 XB X -82 6 X38 .x-34 | 6 X8 X -88 
54 x3 x -84 | 6 X8 X -82 6 x8 x-34 | 6x3 x-34 | 644X3 X-38 | 64X38 xX-40 | 7 XB X -36 
6 x8 x-36 | 6x38 x-84 | 64x38 x-88 | 7 x8 x-36| 7X8 xX-40 | 7x3 x -88 | 74x38 x -40 
7X8 x34 | 7 x3 X-88 | 74x38 x-38 | 7x8 x40 | 8 X38 X-40 | 8 X38 X-42 | 8 X38 X 44 
7x3 x -38 | 7x3 x-40 | 8 x8 x-40 | 8 XB X42 | 8X3 X42 | 8EXB X-44 | 9 XB X 4d 
8 x8 x-40| 8 x8 x-44 | 8kx3 x48] 9 x8 x44] 9 X38 x46] 9 X38 xX-48 | 94 X 3h X -46 
shx3 x42 | 9 x3 x-44 | 9 x8 x-44 | 94x Bh x -44 | 94 x 8h x -46 | 10 x 3h x -46 | 10 X 3h X -48 
9 x3 x-44 | 9 x3 x-50 | 94x 34 x -46 | 10 x 34x -46 | 104 x 34 x -46 | 10} x 34 x -48 | 11 X 384 X +48 
94 x 3h x -46 | 10 x 3h x -46 | 104 x 34 x -46 | 104 x 34 x -50 | 11 x 34 x -48 | 11 x 84 x -50 | 114 X 34 x 50 
10 x 8h x -48 | 104 x 3) x -48 | 11 x 34 x -48 | 114 x 38h x -50 | 114 x 3) x -52 | 12 x 84 x -5O0 | 12 x 34 x +52 
11 x 34x -48 | 11 x 34 x -50 | 114 x 84 x -50 | 12 x 34x -50 | 12 x 84 x -52 | 12x3}x3hx-46| 12x3}x3}X-50 
114 x 34 x -50 | 12 x 84x -50 | 12 x 34 x -52 | 12x34x34x-46| 12353} X-48| 12X85X35X-52| 12X4 X4 X48 
12 xX 3} x -50 12x 3}x38hx-46| 12x3}x3}x-52| 12x4 x4 x-48| 12X4 X4 X-52| 13X4 X4 X48 


12 X35 x 34 x -46 


12 x 34 x 34 x -54 


‘ 12 x ab ot | 


12x 34x 34 x -48 


12x4 X4 X-48 


12xX4 X4 X-48 


12x4 X4 X-50 


13X4 X4 X-48 


13X4 X4 X-+52 


14xX4 X4 X48 


13X4 X4 X-48 


138X4 X4 X-50 


14X4 X4 X-48 


14X4 X4 X52 


15xX4 xX4 X-+48 


12x4 x4 X-50 


13X4 X4 X-50 


13xX4 X4 X-48 


14X4 X4 X-48 


14X4 X4 X-50 


15X4 X4 X-48 


15X4 X4 X-52 


14X4 X4 X-+48 


15X4 X4 X-+48 


15X4 X4 X-50 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with 


TABLE aN 


Table 30. (Concluded. ) 
Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of | 
Stiffener, 
pra Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
28 30 82 384 386 38 40 
Feet. | Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
8 * 6x8 x -84 | 6x38 x-86 | 6x8 x88 | 7 X8 x86 | 7 XB X38} 7 X8 xX 40 7k X83 X 38 
[| ~ 
9 7 x8 x-40 | 7x8 x-36 | 7hx38 x-88 | 7x8 x-40 | 8 x8 x-88] 8 X8 x-40 | 8 X83 X -42 
10 hxs x-42] 8 x8 x-40| 8 x3 x-42 | 84x38 xX-40 | 84 XB X42 | 8FXB X46 | 9 XB X 4d 
| 
11 |! | skxs x-42 | shxs x44] 9 x8 x44 | 9 x8 x46] 9 xB x-48 | 9 XB X50 | 9b x Bb xX -46 
fe 
z 
12 |*| 9 x3 x-44 | 9 x8 x-50 | 94x84 x-46 | 94 x 3h x-48 | 10 x 3h x -46 | 10 x 33 x -50 105 X 34 X -46 
13 9h x 3h x -48 | 10 x 34x -46 | 10 x 34 x -48 | 104 x 84 x -46 | 104 x 84 x -50 | 11 x 83 x -48 | x 84 x +50 
14 104 x 84 x -46 | 10 x 84 x -50 | 11 x 34 x -48 | 11 x 34 x -50 | 114 x 34 x -48 | 114 x 3h x +52 | 12 x 8b X -50 
| ee ee 
| 
15 11 x 84 x -50 | 114 x 34 x -48 | 114 x 84 x +52 | 12 x 84 x -HO | 12 x 35 x +52 | 12 xa cat | ahaha 
| a _—_—$—$—$— — $$ $$ 
16 |V) 12 x 8x -50 | 12 x 3h x -52 | 12 x 8h x “54 | exabeab ea 12x 34x34 x-48| 12x84x38hx-50| 12x4 x4 X48 
17 |, | 12x8}x8hx-46| 12x84 34%-48| 12x8}x35x-50| 12xX4 x4 xX-48) 12xK4 X4 X-5O] 12X4 X4 X-52] 1SX4 X4 X48 
{ 
18 | 12X84x84X-52| 12x4 x4 X-48| 12X4 X4 X-50] 1X4 X4 X48] 1BX4 X4 X-50] 1BX4 X4 X52) 4X4 X4 X48 
19 12xX4 x4 X52) 13xK4 x4 xX-48/ 134 x4 X-50| 144 x4 X-48| 14K4 X4 X-50] 15X4 X4 X48] 1X4 X4 X50 
20 | 13X4 X4 X-52| 14x4 x4 X-48| 14X4 X4 X50) 15X4 X4 X48) 15X4 x4 X-50 
21 14X4 X4 X-52| 15xX4 x4 X-48/ 15xX4 x4 X52 
4 
22 5 15x4 x4 x52 
5 
23 
24 | 
25 
26 
27 |v 


Lioyp’s Recister or SHippine, Lonpon.—13¢th July, 1922. 2d2 


BULKHEAD STIFFENERS spaced 30 


388 


INCHES apart and _ fitted 
in accordance 


with LUG ATTACHMENTS at top and_ bottom 
with Table 30. 


Overall 


TABLE 28 


(See Continuation.) 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


Length of 

inoinding find < aa 

in benhenaari Feet. Feet. Feet. Feet. Feet. Feet. Feet. 

fe) 2 4 6 8 10 12 
ee A Inches. Inches y Inches. Inches. Inches. eared Tati, f 
8 |: | “4h x3 x -34 Six vk 64 op xs x38 | 6 x 3 x -88 | 5kx 8 x -B2 | 54x83 x36 | 6 X38 x +32 
| 
: Prete rae os | Calon Surman ; 
9 |8| *skxs x-34| 6 x8 x-82 | 5) x 8 x -82 | 5EXS x36) 6 XS X32 6 X38 X38 | 6X3 xX 36 
< 
; E 
10 | °8 x 3 x88] 5bx3 x-34 | 6 x8 x -82 | 6X3 X-B4 | 6EX3 xX -38 7x8 x-36| 7 x8 X40 
11 ja 5h x8 xX -86 | 6 x8 x-86 | 6x38 x86) 7X8 x36) 7 x8 x -40 x3 x-40 | 8 X38 X -40 
‘<a. 
12 | 6 x3 x88 6x3 x-40| 7 x8 x-38| 7hx3 x -38 | 7X8 x-46 | 8 XB X44 8h x3 x +44 
| 
13 64 x3 x 34 tL St 40 7% X38 xX -42 8 X83 X 42 8} x3 xX -42 9 x38 X 44 9 x8 X -48 
| 
14 ||| 7 x8 x-42 0 7x3 x-44 | 8x3 x42 | 8X3 X48] 9 XB xX -46 94 x 3h x -46 | 9b X 3h X -50 
| ihe 
| 
16 ],| 7x8 x-44 | 8 x8 X50) 9 x3 x-44 | 9 X8 X “50 9} x 3h x -48 | 10 x 3h x -48 | 10} X 3} X -46 
‘eee F 
& | 
16 |8| shx3 x42 9 x3 x-44 | 9h x Bx 46 | 10 x 8} x -46 | 10 x 8h x -52 | 10h x 8h x -52 | 11 x 3% x 50 
% aay 
17 |8| 9 X38 X46 9b x 3b Xx -46 | 10 x 3h x -48 10} x 34 x -48 | 11 x 8h x -48 | 11 X 3h X “D4 11} X 3h X +56 
Fs Ie; 

_————| | fies —— - ie Fe 
18 9 x 3h X46 10 x 34 Xx -5O | 10h x Bh Xx 52 | 11 xX 3h Xx 50 | 114 x 34x 4 | LD xX 3h X +52 ] exababow 
19 10 x 8h x -48 | 104 x 34 x -50 | 11 x 8h x -52 | 11} X 3h X 58 | 12 x 8h x -54 | xsbxsbo 12x4 X4 X48 

| my ee aires eee | 
20 11 xX 3h x 48 | 11 x Bh x “54 12x3}x8}x-46| 12x3hx3hX-48) 12X4 X4 X48 13X4 X4 X48 
| | = lee roe 2 
| | 
Q1 ||| 11 x 3h x -54 | 12x34 x3} X-46 | 12X84 84X-52| 12X4 x4 X-48| 13X4 X4 X48) AXE XE KAS 
| | pee: aera SS 
22 |v 12x 34X34 X-46| 12x84X8}X-52| 12X4 X4 X52) 1X4 X4 X48) LAX4 X4 X48 15xX4 X4 x-48 
23 |A 12x 3}x3hX-46 12X84X3hX-54| 12K4 X4 X54) 13BX4 X4 X52) 4X4 XE X48 15xX4 X4 X-48) 

= : a a 
24 ||| 12x3hxBhx-b4| 12x4 x4 X-56) 13BX4 X4 X54) 4X4 X4 X52] 15X4 X4 X50 
“ F | fil 2 7 7 = 
25 : 2x4 X4 XB4) 18X4 x4 X-56| 4X4 X4 X54] DXA XA X52 
26 ||| 18x4 x4 X-D4) 144 X4 X-5E| 1X4 X4 X54 
27 |y| 4x4 x4 X-54| 15x4 x4 X-56 | 

} | | 
The ends of upper ’tween deck stiffeners marked * may be riveted to boundary bars only. (No lug attachments.) 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted 
with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 


with Table 30. (See Continuation. ) 
i] 
Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. | 
Length of i 
Stiffener, 7 =— = = — \j 
including End } n 
Attachments. Feet. Feet. Feet. Feet. | Feet. Feet. Feet. 
14 | 16 18 | 20 22 24 26 
Feet. A : Inches. : lene Inches. " Inches. Tecan . Inches, Inches. | 
y 
31) eis x 40.1 Bh 8 x ee | eho 8 x88 DOR es he | at ae aegis oe 7X3 X 938 ; 
; oe | | 
9 |'| 7 xs x-86| 7x8 x-40| 7 x8 x-46 | 7x8 x40 | 8 X 8 x -40 8 XB X42 | BEX 3 xX 42 
| 
| 10 hx3 X38 | 7x3 X-44 |°8 X 8 X 42 sk x3s x-42 | 8X3 x46 | 9 XB X “44 9 X38 X 46 | 
| | 
| 11 8 x8 x-4t | BExXS x42 | 8HXB X48 | 9 XB X46 | 9 XB x50 | 9X Bh x 46 | 10 x 3h X 46 | 
b 
| 12 a] 9 XB xX-44 | 9 XB X 46 9} x 3h x -46 | 94 x 34 x -50 | 10 x 34 Xx -48 10} x 3h x -40 | 104 x 3% X -46 
4 : 
fa 
13 B 94 X 34 x -46 | 93 x 8h x -50 | 10 x 35 x -50 10} x 8) x -48 | 11 x 84 x -48 | 11 xX 3h x -b0 | 11h x 34 X -50 
| AEE Be 
14 10 x 3h x -50 | 104 x 34 x -48 | 11 x 84 x -48 | 11 xX 34 xX -b2 | 114 x 84 Xx -54 | 12 X 3h x -50 | 12 X 3h X -56 
; ES LPT RD Io Ft 
15 11 x 34x -48 | 11 x 3h x -52 | 114 x Bh X54 | 12 x 3h X -50 | exonxshxas 12x 35x 3hx-48| 123} X35 X52 
16 ll xX 34 x -52 | 12 x 84 x -50 | 12 X 3% X -56 [ exsbxsbacw 12x 3}x3}x-b4| 12X4 x4 X48] 13X4 x4 X48 
17 |\,| 12 x 8% x -54 [ sxabsabia 12x 34x84x-D4| 12xX4 X4 X48) 13X4 X4 X48 13x4 X4 xX-50| 14xX4 X4 X48 
— a ki | 
18 || 12x3}x3hx-50| 12x4 x4 x-48| 13X4 x4 X-48] 13X4 X4 X50) 14X4 X4 X48 14X4 x4 X52] 1OX4 X4 X48 
| ial | 
19 || 49x4 x4 X-52| 13K4 x4 X-48| 14K4 X4 X48] 14K4 X4 X52) 1X4 x4 X-48 
| 
20 13X4 X4 X-52| 14x4 x4 X-48| 154 X4 X48 1DX4 X4 Xd | 
Q1 ||| 14x4 x4 X-52| 15x4 x4 X-52 
| eee eee emer a 
| 
22 13 
i] 
% |. or a te ae = 2 = oni eS 
4 
< 
23 |5 
24 
~ | 
25 
26 
a7 ly | 


BULKHEAD STIFFENERS spaced 30 
with LUG ATTACHMENTS at top and bottom 


Overall 
Length of 
Stiffener, 

ncluding End 
Attachments. 


HEIGHT OF TOP OF BULKHEAD 


with Table 


390 


INCHES apart and_ fitted 
in accordance 


30. 


AT MIDDLE 


LINE ABOVE TOP OF STIFFENER. 


TABLE 28 


(Concluded. ) 


Feet. 


28 


Feet. 


30 


Feet. 


82 


Feet. 


384 


Feet. 


36 


Feet. 


38 


40 


Inches, 


hx3 X- 


Inches. 


§ 56 BOX « 


Inches. 


BUx8 WX = 


Inches. 


Inches. 


8h x3 xX 44 


Inches. 


8 xB x -46 | 


Inches. 


8x38 x: 


8x8 xX: 


[Te ett Pee tite 


eB Mots 


9 X38 X -50 


94 xX 84 X -46 


94 x 84 X -48 


N 
| 

| 
| 
a 
a 
8 
z 
« 
(2) 
a 
p 
a 
! 

| 

| 

| 
| 
Vv 


9X8 X45 


94 x 84 xX: 


9} Xx 384 X +4 


10 


xX 8X: 


10 X By X -48 


104 X 34 X -46 | 


104 X 84 X -50 


10 x 34x: 


105 x 85 X> 


Vout nye 


11 


xX 8h Xx -48 


11 xX 8} X -50 


11 x 84 X -52 


11 xX 84 x -48 


11 x 84 Xx: 


114 x 84 x: 


114 X 84 X -54 


12 X 34 x 34 x -46 


12 x 84 Xx -50 


12 x 34 x 3} x-48 


12 xo x a8 | 


12 x 4.x 3h x -54 | 


114 X 8} X -54 


12 X 34 x 34 x -46 


12 x 34 x -50 


12 x 84x34 x48 | 


12 xX 8} Xx -54 


12 X 3} X 84 X-50 | 


12X4 X4 X-48 


| 12x4 x4 x-50 


13X4 x4 48 | 


12x4 X4 X-48 


TEX 4 XS 6-52 


13X4 x4 x-48! 


13X4 x4 X-50 


14X4 X4 X-48 


14X4 X4 X+50 


13X4 X4 X-50 


14X4 X4 X48 


14xX4 X4 X-50 


15xXx4 X4 X-48 


15xX4 x4 X-50 


15x4 x4 X-+52 


14X4 X4 X-52 


15x4 x4 x-48 


15X4 x4 X-52 


15xX4 X4 X-54 


| 114 x 34 Xx -50 


12X34 X34 x -46 


12X4 X4 X-48 


14X4 X4 X-48 


15x4 x4 X-48 


Luoyp’s Rea@isTerR oF Sarprine, Lonpon.—16th June, 1927. 
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TABLE 29 ATTACHMENT for STIFFENERS. TABLE 30 . 


B U L K H E A D STI F F E N E RS BRACKET ATTACHMENTS. LUG ATTACHMENTS. 
TYFE AND DEPTH OF 
STIFFENER. Number and Size of 
. Thickness | Width of : Number and Size of 
in TUGS. of Bracket.| Flange. ao pod prot, Rivets in Lugs. 
Inches. Inches, 

OVERALL A « . 
LENGTH OF ae STIFFENERS Angles BE, gee hie OE I 34 — 3 of 3 Ins. Dia.| 2 of % Ins. Dia. 
STIFFENERS IFFRNERS WITHOUT 

BRACKETED 
INCLUDING BRACKETS OR LUGS 
ND ATTACH- AT/BNDS. AT ENDS. ? ‘ ‘ 
MENTS. ee Bulb Angles under 64 inches “36 — ee iat ele Dis TE a) on, 
Feet. Inches, Inches, _ 
des al * 
og oy Bulb Angles 65 ” “38 7 3 ” i ” ” 2 ” i ” ” 
3B X8X-28 4 X3X: % 7+ andy 3 40) — 4, % 3, 2 
cd ” ” ” 9 he ” 
1 5 3 3 
3 X38X-30 4 X3 X32 ” » 8 85 ” 42 a 5 yD oye Sigg Zi as 
= | 
1 5 3 3 
34 xX 3X +82 44 x3: ” ” a», 95 ” ‘i 34 2t 6 » 4 9 ” terri Set ” 
! 
¢ 3 3 
” Py MU 10} ” | 36 25 7 » 4°94 ” 4 » 49 ” 
4 X38X-32 5 XB8X* | 
” ” 11 ” 11s ” 38 24 7 ” t ” ” 4 ” $ ” ” 
44X38 x -32 55 X3BX:> 
” ” 12 ” 40 3 8 ” t ” ” 4) ” t ” ” 
5 X3X-B2 6 X3X- a | 
Channels 12x 3}x3} ,, |4| “40 3 SU ini carte air Che Bynes 
a 
x - bs _|s 
5y X38 X +84 65XBX- A 3 
” 12x4 x4 ” “40 3 10 » BB » ” 7 » 8B » ” 
5 X8X-36 65 X3X> ‘ g 7 1 
: 4 ” 18x4 x4 ” “42 3 na ns Bier ” ih a ” 
heey eer 5 
65 X 3 X +36 5 14x4 x4 ” 42 84 L255 t ”» 9 8» t ”»  »” 

Stiffeners spaced 24 inches apart on collision Pa 15x4 x4 9 |y| 44 3} 1S hoa ceive TEES | Metin! 

bulkhead and 30 inches apart on other bulkheads. 


Luoyp’s ReaisteR or SHippinc, Lonpon,—16¢h June, 1927, 
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BULKHEAD PLATING. TABLE Ol 


STIFFENERS SPACED 30 INCHES APART. STIFFENERS SPACED 36 INCHES APART. 
Depth at Middle Line Depth at Middle Line | Depth at Middle Line Depth at Middle Line 
from top of Bulkhead to Thickness. from top of Bulkheadto | Thickness. from top of Bulkhead to Thickness. from top of Bulkhead to Thickness. 
Lower Edge of Plate. Lower Edge of Plate. Lower Edge of Plate. Lower Edge of Plate. 
Feet. Inches. Feet, Inches, Feet. Inches. | Feet. Inches, 
8 26 36 40 z 28 | 35 44 
12 “28 40 -42 10°5 “30 38'5 “46 
14 +32 42 “48 
16 “30 44 “44 | 
17°5 “BA 45°5 “50 
20 +32 48 46 
21 36 49 52 
24 34 52 48 ar eke 
24°5 “38 52°5 “D4 
+36 “50 . i ‘ mike eat Sea id | 
28 56 5 28 40 56 56 
32 “38 60 52 81°5 “42 59°5 "58 


TUNNEL STIFFENERS SPACED 36 ins. APART. TABLE 32 


Mean HEIGHT FROM BASE OF TUNWN 
Haleet trots 0. UNNEL TO TOP OF FLAT SIDE, 
Base of 
Tunnel to : ., 
Bulkhead Feet. Feet, 


3 4 5 


Inches. Inches. Inches. Inches. Inches. Inches. 


3 X2bx+ 4X3 X+4 4k x3 X+4 5 X38 Xx: BEXB XE 5EX3 X-80 


33 X 25 X +25 4 X38 x: 5 X83 X-8% BEXB xX: “ “32 
84 X 25 x: 4AEX3 X% 5EX3 xX: 3 xX: “35 3kx3 X84 


x 5 X3 X32 6 X38 X: < “ ¢ 36 


Xx 5 X38 X 6 X3 X: +33 f 38 


me 5} x3 “2 . s \ -40 


X +39 : < “ 36 “44 


XB: P ; a ; 46 


x: 6 X3 Xx-40 *¢ “38 : “44 


5}X3 x: J | 49 ¢ “50 
BEXB Xi . . . 94 X 35 X- 


6 “35 ; 4 : | 10 x3hx- 


CSS BULB ANGLES ————— = ————-——>'* 


104 x 34 X -46 


Angle stiffeners of 6 inches in depth and all bulb angle stiffeners are to be connected to the inner bottom plating by a lug. 
Luoyp’s Recister oF Supping, Lonpon.—16éi June, 1927. 


HORIZONTAL GIRDERS 
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in OIL FUEL TANKS. 


Taste 3S 


VALUES ‘OF GIRDER. VALUES OF GIRDER. 
S*xDxH ——— s?xDxH 
100 Intercostal. Face Bars. 100 Intercostal. Face Bars, 
| Inches. Inches. 7 ce Inches. 
140 f| 12 x -88 5 x8 x -34 1080 =| # 38 Xx -40 8 X38 x -46 
3 i z = = - eee ea ee 
180 y| 15 x “88 44 x 8 X +80 1100 33 x -40 9 x3 x +50 
we ee spams Pi, a 7 
220 A 15 X +38 6 x3 x -30 1190 33 x -40 10 x 34 x +48 
260 15 X -38 6 x3 x -42 1260 36 X +42 8} xX 8 X 50 
300 18 X -38 6 X38 xX -84 1340 36 X -42 9} X 84 X -48 
340 18 X -38 64 X 3 xX 42 1420 36 X 42 10 xX 8} X °52 
380 21 x -40 6 xX 8X +34 1500 39 x -44 9 x38 x -50 
420 21 x -40 7 X38 xX 36 1580 I | 39 x -44 10 x 3h X -48 
= aS Si i Z 2 e. 
460 21 x -40 7k x 8 x -40 1685 I 39 X -44 10 X 34 X -56 
—— : 
| ae oi sin | o 7] | ha — sf 
| |4 | 
500 1) | 21 x -40 7k xX 8 X +46 1795 46 42 X -46 9 x 3k Xx 54 
fm | 
= E | x | B £ | _ ¢ 
550 | | } P ; A ‘ . | 
5 4 24 x +40 7 X38 xX +44 1905 42 X +46 10 X 8h X -56 
A | 8 | P eas em 
3 
600 | 24 x -40 74 X 3 X -48 2070 | 42 X +46 11 x 34 Xx -60 
asf Es t 
ae | 
650 27 x -40 7 X38 -40 2190 45 X +48 10 x 3h x -58 
| 
700 27 x -40 hxX3 x -44 2330 45 X -48 11 x 34 x -60 
en eae - Bde Beh x le 
750 27 x +40 8 x3 x -48 2470 45 X -48 12 x 3} x -60 
— = ae : 
800 | 27 x -40 gh x 3 X +50 2610 48 X +50 11} x 3h X +56 
850 30 X -40 § xB 42 2750 48 X +50 12 x 3h x -60 
910 | 80 x -40 8 X 8X -50 2890 48 X +50 12 x 8} X -68 
CoS ifr Emo) eee ee eS $s > (fesse : 
970 ‘ 30 x -40 9 x38 x -50 V 


Luovp’s Recister oF Surerrnc, Lonpon.—13/h July, 1922. 
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VERTICAL STIFFENERS on BOUNDARY BULKHEADS of 


OIL FUEL BUNKERS and DEEP WATER BALLAST TANKS. 


TABLE 34 


HEAD H 

Feet, Feet. Feet, Feet. Feet. Feet. 

18) 4 12 16 20 24 

Inches. Inches. Inches. Inches. Inches. Inches. 
3 X83 X-24 4 X38 X-26 6 X38 X-38 64x38 x-42 6 X38 x-36 6 X38 X-40 
34x38 x-28 5 x8 x-84 64X38 X-44 6 X38 X-36 6X3 x-40 7 X38 X-42 
4 X38 X-36 54X38 X-42 7X8 X-42 8 X8 xX-44 
. 6 X38 X-36 | . 8 X38 °x-44 85x38 X-46 


7X8 x-50 84X38 X-44 9 X38 X-46 


94 X 34 xX -46 


8 x38 x-50 9 x8 x-50 | 10 x38$x-50 


9 X38 X50 | 10 x3$x-50 | 105X35%x-60 


ll X3}x-60 


10 X3$X-50 | 103X35X-60 | 11 X3}x-68 


| 


103 X34X-60 | 11 X3$X-66 | 12 X3}X-68 


1l x3}X-68 


12 x34x-68 


12 x34x-60 


12 x 34 x 34 x -60 


12 x3}%x-66 paxsbxabe 


13xX4 X4 X-60 


12X84 x84x-60)13X4 x4 X-62 


14X4 X4 X-62 


12x 34x8}X-60)18X4 x4 X-60/14X4 X4 X-64 


15xX4 X4 X-66 


12X4 X4 X-70/14X4 x4 X-64/15X4 X4 X-66 


6 X38 x-42 
64X3 X-36 
7X3 X44 
7X8 X-34 8 X38 X-38 
7EX3 X-40 8hxX3 X-44 
8 X3 x-50 9 X38 x-54 
84X38 X-58 10 x 84 X-54 
94x34x-52 | 104 x34 x-60 
10 X84x-60 | 11 x34x-66 [12x3}x3}x-58 
1l X34x-56 | 12 x34x-66 [12x4 x4 x-68 


11 x34x-66 [12x34x34x-66 


14X4 X4 X-66)15X4 X4 X-66 


3X4 X4 X-68)15X4 x4 X-68 


12X3}X3}X-60/13X4 x4 x-66 


12xX4 X4 X-64)14xX4 X4 X-66 


13X4 X4 X-66 


14X4 X4 X-68 


15x4 x4 X-70 


Luoyp’s ReGisTER or Surpprne, Lonpox.—13th July, 1922. 


12 x 34 x 34 x -60 


13X4 X4 X-6( 


14xX4 X4 X-62 


15X4 X4 X-66 


NON-WATERTIGHT BULKHEADS. TABLE OO 
nnn 
* STIFFENERS TWO FRAME SPACES APART * STIFFENERS TWO FRAME SPACES APART 
** STIFFENERS STIFFENERS TO 
OVERALL FITTED TO NON-WATERTIGHT MIDDLE FITTED TO LONGITUDINAL BUNKER TWO FRAME SPACES 
LENGTH LINE BULKHEADS ACTING IN LIEU OF A BULKHEADS ACTING IN LIEU OF A APART FITTED TO tae > 
ROW OF PILLARS. ROW OF PILLARS. DONARLUDEN AL = 
OF BUNKER BULK- BULKHEADS 
HEADS NOT ACTING 
STIFFENBR, IN LIEU OF A ROW SPACED 36 INCHES 
Under Upper Under Second Under Third Under Upper Under Second Under Third SR aber 
Deck. Deck. Deck. Deck. Deck. Deck. 
Feet. ‘ Inches, Inches. Inches. Inches, Inches. Inches, Inches. Inches. | 
8 5 x8 x-80| 55X38 X-36] 55X83 X-36 4x3 x32 | 55x38 xX-82] 5 X83 x40] 4 X38 X-30 4 X8x-80 
| : : 
10 a 5 X8 X-32 6 X38 X-36 44x3 X34 | 6 X38 X36] 54X38 X40] 45X38 X-30 44x38 X-80 
ta g 
q 
12 ||| 5 x3 x-36] 54x38 x-40| 6hx3 x-38 | 44X83 X-38 | 64x3 x-40 4x3 X34 | 44x3x-34 | 
i] 
| ; ‘ - ! 
14 |, 5EX3 X-36] 63X38 X-40| 7 X38 X-42 5 X83 X-B8 | 6 X38 x-40 5 X83 X-34 5 X83X-34 
A ‘ | 
16 54X38 X-38 | 74X38 X-40| 8 X38 X-46 6 X38 X-38 7X8 xX-40 6 X38 X-34 6 X38xX:34 
: e ee ee eee | 
18 64X83 xX-40| 8 X38 X-46]| 9 X38 X50 6 x3 x-40 | 74X38 X-46| 84X38 X46] 6 X38 X-34 5s X 3X +36 
20 7X8 x-44| 9 x8 X-48 | 10 X84x-52 6hx3 x-42 | 8§xXB x46 | 94X3RX-48 | 65X3 X-38 6 X3X-36 | 
= | 
22 é 8 x3 x-44 110 X35x-48 | 11 X85x-54 7x3 X42 |9% x38hx-46 |105X35X-48 | 75X38 X-38 65 X3X-38 
a 
24 5 9 x3 x-44 |105X35X-50 | 12 x85x-54 8kX3 X-42 |10 X3}X-46 | 11 xX3}X-56 8 X38 x-40 7 X8x-40 
4 \ 
| 
26 94 x 84 X-46 | 114 X35 x50 9 x3 x42 |104X3}x-54 [12 x84x-52 | 85X33 X44 74X38 X-42 
| 28 10 xX34x-48 |12 x3}x-54 94 x3hxX-44 | 11 x35X-56 9 x3 x-44 8 X8x-42 
| | : 
30 10} x 83 x -50 10 X3}X-44 |12 X385X-56 94 x 34 x -46 8 X8Xx-46 


* Where frames are spaced not more than 80 inches apart. 


Luoyp’s ReGisrer or Surerinc, Lonpon.—12th April, 1928. 


396 


HATCH WEBS. TABLE 36 
TABLE A. (See Continuation. ) 
HATCHWAY BEAMS. 
WITHOUT FORE AND AFTERS., , WITH FORE AND AFTERS. 
BREADTH OF Spacing Centre to Centre. | Spacing Centre to Centre. ANGLES ON EDGES 
HATORWAY. Feet. Feet. \ Feet. Feet. Feet. rea 
4 5 6 8 10 
| aad 
Feet. Inches. Inches. | Inches. Inches. Inches, Inches. 
10 9 X-46 B.P. 10 X-50 B.P. | 11 X-30 12 X-32 14 X-84 8 x3 
12 11 X-50 B.P. 12 X-50 B.P. 12 X-32 14 X-84 17 X-36 8: *38 
14 12 X-50 B.P. 12 +32 14 X-34 17 X-36 20 X38 | 3 x8 
16 12 x-32 14 X-34 16 X-36 19 X-38 22 X-38 34 x 8 
18 14 X-34 16 X-36 18 X-36 21 X-38 25 x-40 | 4 x8 
20 15 X-34 18 X-36 20 X-38 24 x-40 28 x-42 A? x's. 
oS 16 X-36 19 X-36 22 X-38 26 X-42 30 X-44 | 44 x 3 
24 17 X-36 20 X-38 23 X-40 28 X-42 82 x-44 5 xX 3h X- 
26 18 X-36 21 X-38 24 X-40 29 x-42 84 X-46 5} xX 8h X-48 
28 19 X-38 22 X-38 25 x-40 81 X-44 36 X-48 6 xX 3h x-50 
30 20 X +38 23 x-40 26 X-42 82 xX-44 38 X-48 6 X 3% X-52 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS.T 


STEEL BULB PLATE. woop. 
LENGTH OF * Spacing of Fore and Afters. > { | Spacing of Fore and Afcers. 
FORE AND 4 DOUBLE ANGLES ON 
AFTER. Feet. Feet. Feet. Feet. Feet. Feet. 
3 4 5 UPPER EDGE. 3 4 
Feet. Inches, Inches. [ Inches. Inches, Depth. Breadth. Depth. Breadth. Depth. | Breadth. 
, | Inches, Tuches, Inches. Inches. Inches, Inches. 
6 6 X-36 64 X-38 7 X-38 24 x 2h x-36 5} 7 6 7 6} 7 
8 7 X-42 8 X-44 9 X44 2k x 2k x-38 64 7 74 7 8 7 
10 8 X-50 9% x-50 11 X-50 24 x 2 x-40 8 7 85 8 Ot 1 
SIDE FORE AND AFTERS.f 
STEEL BULB ANGLE. woop. 
GTH OF i = 
peed — ' Spacing of Fore and Afters. Rats tie ANGLE ON UPPER Laey Bperies of Fore and Afters. 
AFTER. Feet. Feet. Feet. EDGE OF BULB Feet, Feet. Feet. 
3 4 5 ANGLE. 3 4 5 
Feet. Inches. "Inches. Inches. = Inches. | Depth. Breadth. Depth. | Breadth. | Depth. | Breadth. 
Inches. Inches. Inches. Inches. | Inches Inches, 
6 6X3 X-36 64 x 34 X-38 7 X 3h X-38 24 x 2k x-36 54 54 6 6 64 6 
8 7 X 3h x-42 8 x 3h x-44 9 x 3h x-44 24x 2} x-38 | 64 63 74 7 8 7 
10 8 x 34 x-50 94 x 34 X-50 11 x 34 X-50 2k x 24 x-40 8 7 8} 8 9 9 


+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extended to the 
top of the wood covers. 
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HATCH WEBS. TABLE 36 


TABLE+-B; (Concluded. ) 
HATCHWAY BEAMS. 
ry WITHOUT FORE AND AFTERS. | : Zz WITH FORE AND AFTERS. 
BREADTH OF Z Spacing Centre to Centre. oa ? Spacing Centre to Centre. | ANGLES ON EDGES 
Resuere os Feet. Feet. ~ Reet. f= Fe ag aa 
4 5 6 8 10 
Feet. : - Tnches. 7 ao Taehey : oe tate Toke. ; i. eee Inches. Inches. 
10 8 X-40B.P. 9 X-44B.P. 91 X-46 B.P. 103 X-50 B.P. 11} X-52 B.P. | 8 XB .x-40 
12 a 9 x BP. “10 X50 BP. | 11 X-50 BP. . ny x 30 7 138 X-84 3 x38 x-40 
14 | 10 x-50 BP. ; 11} X-50B.P. i Tal x30 13 X-32 i 15 X-34 8 X38 xX-42 
’ 16 Me 11 x30 au x +30 12 x32 15 x34 17 X-36 3 x8 x-42 
. 18 “Sarees 30 aah: 2 X +32 i x34 ; 17 X-36 19 x 38 4X8 x-44 
20 : 12 x32 ; 18 X-34 ey 16 X36 ; 19 x 38 21 X-38 4 xX 8 X-44 
22 “12 ms 32 { 14 X-+34 VW X36 e 20 X38 23 X-40 44 x3 xX-46 
: wo S 13 x +34 “444 x +34 ) 18 x +36 21 x38 ; 25°x +40 5 X 83h X-46 
26 a 134 X-34 15 x 34 19 X-38 22 X+38 26 X-42 | 5} X 385 X-48 
28 : ‘g x-B4 16 X-36 20 x38 eo 98 x-40 27 X-42 | 6 X 34 x-50 
30 | 15 x “BA ; 17 x36 | 8 x38 . ; o4 x40 28 x-42 6 xX 34 x-52 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS.f 


“STEEL BULB "PLATE, 7 ot . woop. ; : | 
LENGTH OF Spacing of Fore and Afters, 5 aa 4 : Spacing of Fore and Afters. | 
FORE AND — . nef DOU BL) AIA “OI, B- — } 
AFTER. Feet. Feet. Feet. UPPER EDGE Feet. Feet. Feet. | 
3 4 5 : 3 4 5 
Feet. Tached. Tonuan’ Tnohes. Tieton ; Depth. Breadth. Depth. Breadth. Depth. Breadth. 
Inches. Inches. Inches. Inches. Inches. Inches. 
6 5 X84 5k X34 6 X-36 2k x 2h x-36 5 ff 5} if 6 7 
—_—— —_—_—_— ———__—<<<— | — _ — — — _ — — - } 
7 y | 
8 6 X-38 7 x-40 74 xX -42 24 x 24 x-38 6 7 64 7 7 if 
= ao. © lal Soy a ee : d. ie A ee eee Sei. ; | 
10 7 X44 8 xX-46 9 x-50 24 x 2k x-40 ri i 7 i 8 7 
a - - — — - ———- — 2 } 
SIDE FORE AND AFTERS.t 
STEEL BULB ANGEL. . 4 woop. ; 
LENGTH OF Spacing of Fore and Afters. f F Spacing of Fore and Afters. 
FORE AND ANGLE ON UPPER 
AFTER. Feet. Feet. Feet. EDGE OF BULB Feet. Feet. Feet. | 
3 4 5 ANGLE. 3 4 5 | 
Feet. Tiahes ee wales! Tanheus Depth. ; ache Depth. Breadth, Depth. Breadth. 
Inches. Inches. Inches. Inches. Inches, Inches. 
6 5X 83 X-84 54 xX 3 X-84 6 X3 X-86 2k x 24 xX-36 5 5 5} 5 6 5 
8 6 X 38 X-38 7 X3 x-40 74 X 84 X42 24 x 24 x -38 6 5 64 6 is 6 
10 7X3 X-44 8 xX 34x-46 9 x 8% x-50 2b x 2h x-40 ff 6 74 vf 8 7 


JR ee ee ne areE SENSES TC Tua oa 


+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extende] to the 
top of the wood covers. 


Luoyp’s Register oF SHiprrne, Lonpon.—2s8th October, 1932. 


ANGLES. 


Inches. 


3 X3x-40 


EQUIVALENT SECTIONS 


ANGLES. 


Inches. 


34x38 x-30 


35 x8 x-40 
4 X8x-40 
44 X3x-40 
5 X8x-40 
54x 8x +40 
6 X3x-40 


643 x -40 


4 X3X-32 


44 X38 X-32 


5 X8X-32 
5} X38 X-32 
6 ¥8X-B4 


64 X8X-34 


BULB ANGLES. 
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in ASSOCIATION with PLATING. 


TABLE 37 


Inches. 


74X38 


74X38 


8 x3}x- 


6 X34x38hx-42 


64 X 34 X 34 X +33 


6 X3X3X-34 


64X3X3x-40 


7 X¥3X3xX-30 


8 X3}x- 


84x 34x- 


64 X 34 X 34 Xx -42 


7 X84x85x- 


7 X38X3xX-44 


75X3X3X-34 


84 x 34x: 


9 x3}x- 


7 X34x34x-48 


74x 34x34 x- 


74X3X3X-46 


8 X3X3X-36 


9 x3}x- 


94 x 34 X43 


74 X84 x 84 X-52 


8 xX3}x3}x- 


8 X3xX3xX-50 


84 X3X3x-40 


94 x 34x: 


10 x3}x- 


8 x34x3hx-54 


84 x 34 x 34 .x- 


10 x3}x- 


104 X34 x- 


8} x 34 x 34. X-56 


9 X85X3hx- 


| 84x8X3X-52 


9 X3X3X-56 | 


9 X8X38x-42 


105 x 34x- 


11 x3}hx- 


9 x34x34x-58 


94 X 34 X 84x: 


ll x3}x- 


11} x 34 x: 


94 X 84 X 84 X -62 


10 x3}x3}x- 


114 x 34x: 


12 xX8hx- 


104 X 34 xX 34x: 


11 X34X3}x-48 | 


12 x8}x- 


11 x8}xX3}x- 


114 x3} x3}x- 


Luoyp’s RugisteR oF SHippine, Lonpon.—16¢h June, 1927 


12 x8}x3}x- 


114 x3} x3}x- 
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DIAMETERS and SPACING of RIVETS and BREADTHS of 
BUTT STRAPS, END LAPS and SEAMS. 


TABLE 38 


Thickness of PLATES 


Inches. 


Not 
exceeding 


36 


Inches, 

Above 

36 
and not 
exceeding 


50 


Diameter of Rivets 


5 
8 


Inches, 
Above 


“50 
and not 
exceeding 


“72 


7 
B 


Inches. 
Above 
“94 
and not 
exceeding 


1-14 


Breadth of QuADRUPLE riveted Burr Srraps in inches 


Breadth 


of TREBLE riveted Burr Srraps in inches 


Breadth 


of Dousux riveted Burr Straps in inches 


Breadth 


Breadth 


of SINGLE riveted Burr Srraps in inches 


of QUINTUPLE riveted Exp Laps in inches 


Breadth of QUADRUPLE riveted END Laps in inches 


Breadth of TREBLE riveted Exp Laps in inches 


Breadth of DousLE riveted End Laps in inches 


Breadth of SmvGuE riveted Enp Laps in inches 


Breadth of TREBLE riveted Seams in inches ... 


Breadth of DousBLe riveted SHAMS in inches ... 


Breadth of Srna riveted SEAMS in inches 


3} diam. i End Connections of Shell Plating and all Deck 
c. to Cc. 


Stringer Plates (except in a oma and aI uple 
Riveted End Laps) ‘ an 


In Seams of Shell Plating (forward and aft); Quadruple 
Riveted End Laps and Double Butt Straps; End Laps 
of Deck Plating, Margin Plates, Girders, Tie Plates and 
Floor Plates; End Laps and Seams of Inner Bottom 
Plating os ae or an + an Re Re 


Bes 


In Quintuple Riveted End Laps; in Seams of Deck 
Plating ; in Seams and End Connections of Bulkhead and 
Tunnel Plating, in Weather Deck Stringer Angles, Margin 
Plate Angles; Angles connecting Side Stringers to Web 
Frames, Flange of W.T. Bulkhead Frames to Bulkhead.,. 


4} diam. 
c. to c. 


5 diam. 
C. to c. 


and Centre Girder, Flange of W.T. Bulkhead Frames to 
Shell, Deck and Inner Bottom, End Connections and Edges 
of Mast Plates, Floors and Cross Ties in After Peak 


In side frames whose spacing exceeds 34jinches .. 

In both Flanges of the Frames connecting Floors to 
Shell Plating in Vessels Forward of the half Midship 
Length, in the Shell Flange of Frames in Deep er 
Fore Peak Tanks and After Peak Tanks « . or 


54 = 
Cc. 


In Beams fitted at alternate Frames; in bottom frames 
to shell plating whose spacing exceeds 344 inches sg 
In side frames whose epecing exceeds ea inches but does 
not exceed 344 inches. aN & 


6 diam. 
c, toc. 


f Flat Keel Angles, Vertical Angles connecting Floors 


64 diam, 
¢. toc, 


not exceed 3]}4 inches ; in bottom frames to shell plating 
whose spacing exceeds wae inches; but does not exceed 
344 inches ; - : ‘ % a re 


MAXIMUM SPACING FROM CENTRE TO CENTRE. 


se | In side frames whose spacing exceeds 28} inches but does 
In side frames whose spacing does not exceed 28} inches ; 

in bottom frames to shell plating whose spacing does not 
exceed 314 inches; in bottom frames to floors; in 
reversed frames both to floors and to inner bottom, 

7 diam, Floors, Keelsons, Beams except where fitted at alternate 
c, to c. Frames, Deck and Hold Stringer Angles, Face Angles on 
Web Frames and Side Stringers, Bulkhead Stiffeners, 
Longitudinal Angles on continuous Girders, Vertical 

Angles connecting Floors and Side Girders, top and 

bottom Hatch Web Angles .. eo oe. . “. - 
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RIVETING of END LAPS and SEAMS. 


THICKNESS OF PLATES IN INCHES. 


TABLE 3 9 


Above 


“36 


and not 
exceeding 


38 


Above Above 
42 
and not 
exceeding 


48 


Above 
48 


and not 
exceeding 


D4 


Not 
exceeding 


36 


38 
and not 
exceeding 


“42 


Above 
“4 
and not 
exceeding 


60 


Above 


60 
and not 
exceeding 


68 


Above 
68 


and not 
exceeding 


“76 


Above 
‘76 
and not 
exceeding 


“84 


Above 


“84 
and not 
exceeding 


“94 


Above 
“94 


and not 
exceeding 


1-04 


Above 
1-04 
to 


1-26 


Double. Double. Treble. Treble. Treble. 


Treble. 


Quadruple. | Quadruple. Quadruple. 


Quintuple. Quintuple. Quintuple. 


Treble. ” 


Treble. ” 


Quadruple. Quadruple. ” 


Double. Double. 


Treble. 


Quadruple. 


Quadruple. 


” ” Double. ” 


Single. Single. Single. Double. 


Double. Double. 


” 


Double. 


Double. Double. 


Single. Single. Single. ” 


” 


Treble. Treble. 


” Single. 


Single. 


Double. 


Double. 


The diameter of the rivets used for attachments is to be regulated by the greater thickness of the parts to be connected. 
Treble riveted double butt straps may be fitted as an alternative to the quintuple riveted end laps required by the Table. 


RIvETING REQUIREMENTS FOR END Laps. 


End laps of sheer strake, strake below and stringer plates of the upper 
deck or “long” bridge for half the vessel’s length amidships. 


End laps of shell plating from keel to upper turn of bilge for half 
the vessel’s length amidships. 


End laps of boss plates. 

End laps of centre girder plates in doub!e bottoms. 

End laps of floor plates and web frames. 

End laps of flat keel plates for half the vessel’s length amidships. 


c. End laps of flat keel plates at ends of vessel. 


e. 


End laps of shell plating from upper turn of bilge to strake below 
sheerstrake. 


End laps of shell plating from keel to upper turn of bilge at ends of 
vessels. 


End laps of sheerstrake, strake below and stringer plates of the 
upper deck at ends of vessel. 


End laps of beam stringer plates of 2nd deck and decks or tiers of 
beams below. 


End laps of tie plates. 


End laps of margin plates and middle line strake of double bottoms 
for half the vessel’s length amidships. 


End laps of vertical keelson plates, rider plates, and foundation 
plates. 


End laps of decks for half the vessel’s length amidships. 
End laps of inner bottom plating for half the vessel’s length 
amidships. 


Luoyp’s Re@ister or SHrpprinc, LONDON.—25th June, 1925. 


End laps of side girders in double bottoms. 


End laps of margin plates and middle line strake of double bottoms 


at ends of vessel. 


End laps of deck plates at ends of vessel. 


End laps of inner bottom plating at ends of double bottoms. 


RIVETING REQUIREMENTS FOR 
SEAMS. 


The edge attachments of 
shell plating, all fore and 
aft, are to be regulated 
by the thickness of the 
plating amidships. 


g. Seams of shell plating from 
keel to upper turn of bilge. 


h. Seams of shell plating from 
upper turn of bilge. 


The riveting of seams of shell 
plating is to be in ac- 
cordance with Section 
30, clause 5. 


i. Seams of deckplates. 


j. Seams of inner bottom plating. 


STANDARD FORM OF RIVET. 


Rage; |y: ee 


Nb tee 


— 


The tapered neck of Rivet to be 
of suitable length in relation to 
the thickness of plate in which 
it is intended to be used. 


Number of RIVETS in SEAMS of PLATING between FRAMES and 
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BEAMS AMIDSHIPS excluding RIVETS in FRAMES and BEAMS. 


taste 40 


THICKNESS OF INNER BOTTOM 


THICKNESS OF SHELL PLATING IN INCHES, THICKNESS OF DECK PLATING IN INCHES. PLATING IN INCHES. 
Hut Above Aner Above Above Above ates Above Above Above Above ra Above Above 
“BG “50 “72 “94 1-14 “36 “50 “72 “94 “36 “50 
sracina op | OTM | se ti | catoling | ody | ceding | % | TOMO | UE, | ceeding | exceeding |" | NE | Sotatng | cxoeting 
bah nt “36 x) ‘72 “94 114 1-26 36 “50 72 “94 1-14 36 “50 “72 
INCHES. Diameter of Rivet in inches. Diameter of Rivet in inches. Diameter of Rivet in inches. 
ge as ae) a 
Number of Rivets in each Row. Number of Rivets in each Row. Number of Rivets in each Row. 
20 ff 6 6 5 7 6 
205 7 6 7 5 7 6 
21 fi 6 i 7 5 7 6 5 
214 6 5 7 6 5 7 6 5 
22 6 5 7 6 5 8 6 5 
224 6 5 7 6 5 8 6 5 
23 7 6 5 7 é | 5 8 7 6 
234 7 6 5 8 6 5 8 7 6 
24 7 6 5 8 6 5 5 8 % 6 
245 6 5 6 5 5 9 7 6 
25 6 5 5 7 6 5 9 7 6 
254 7 6 5 7 6 5 7 7 
26 7 6 5 7 6 5 8 7 
264 7 6 5 7 6 5 8 a 
27 7 6 5 7 6 5 5 8 7 
274 7 6 6 7 6 5 5 8 7 
28 7 6 6 5 7 1k 5 5 8 faa 
285 7 6 6 b 6 6 5 8 ae 
29 8 7 6 5 q 6 5 8 
29% 8 z 6 5 | 7 6 5 8 
30 8 7 6 5 7 6 5 8 
305 8 7 6 5 7 6 5 8 
31 8 7 6 5 7 6 5 8 
314 8 7 6 6 7 6 6 8 
32 8 7 7 6 7 6 6 8 
324 8 8 ¥ 6 7 6 6 8 
338 9 8 7 6 8 7 6 9 
335 9 8 7 6 8 7 6 9 
34 9 8 7 6 8 7 6 9 
344 9 8 7 6 8 7 6 9 
35 9 8 ci 6 8 7 6 9 
354 9 8 z 6 8 re 6 9 
36 9 8 7 6 8 7 6 9 
364 9 8 i 6 8 7 6 | 9 
37 10 9 8 7 9 8 7 10 
37 10 9 8 iz 9 8 7 10 
38 10 9 8 7 9 8 7 “al 10 
383 10 9 8 7 9 8 7 10 
39 | 10 9 8 7 | E 9 8 7 10 
2K 
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DIAMETERS of RUDDER HEADS. TABLE 41 


SPEED OF VESSEL IN NAUTICAL MILES PER HOUR. 


AxD 12 | 14 | 16 18 20 22 
AND BELOW. . 
DIAMETER OF RUDDER HEAD. 
Inches. Inches, Inches. Inches. Inches. 
28 3} 3h 4 4} 5 
34 34 34 4} 4j bt 
40 34 4 44 5 5} 
47 4 44 5 5} 6 
55 4} 43 5t 54 6 
64 4} 5 54 6 64 
73 43 5} 53 6 64 
83 5 5} 6 65 7 
94 bk 6 6} 7 74 
105 5} 6¢ 63 74 74 
117 6 63 vi 7k 8 
130 6t 64 1 74 8} 
144 64 i ven 8 8} 
160 64 74 74 8 9 
176 7 74 8 8} 9} 
192 74 74 8t 8} 94 
209 7% 8 84 9} 10 
227 7 8} 83 93 104 
246 8 8 9 9 103 
268 8} 9 94 10 10} 
290 9 9} 10 103 11} 
335 94 10 104 11 11} 
390 10 105 11 114 124 
445 104 11 114 12 13 
505 11 114 12 13 14 
570 113 12 124 13} 143 
640 12 12} 134 144 15} 
720 124 13 14 15 16 
800 13 13} 144 154 164 
890 134 14 15 16 17 
980 14 144 154 164 173 
1080 144 154 164 173 183 
1180 15 16 17 18 19 
1290 15} 165 174 18} 19} 
1400 154 16 17 18 Gz | 20 


In Tugs the diameter of the rudder head is to be increased } inch beyond that given in the 
Table, and all Scautlings of the rudder are to be in accordance with the increased diameter. 
Luoyp’s REGISTER OF SHIPPING, Lonpon.—8th April, 1937. 


HORIZONTAL COUPLING, 
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COUPLINGS of RUDDER HEADS. 


VERTICAL COUPLING. 


SCARPHED COUPLING. 


TABLE 42 


DIAMETER 6 Bolte. 8 Bolts. Width of Scarphs. Bolts. 
OF RUDDER 
Pant Ge [Tee | tesa | pan © Reece pd 
of Bolts and of and Scarph. aed as ae Diameter. 
tanta |. eee seihaion Fic reg Total. In Top Kow. 

Inches. Inches. Inches. Inches. Inches, Inches. Inches, Inches. Inches. 
‘43 4h 13 12 13 13} 9 15 6 2 13 
43 4} 12 12 12 134 9 15 6 2 14 
5 44 13 12 13 134 9 15 6 2 14 
bt 43 12 12 13 133 9 15 6 2 14 
5} 5 12 124 13 14 9} 154 6 2 13 
53 5} 14 13 uy 14 10 16 6 2 i 
6 5 18 13} 14 15 103 164 6 2 15 
6} 53 13 14 13 153 ll 17} 6 2 2 
64 6 1% 144 1% 16} 114 18 6 2 23 
64 6} 1; 15 13 17 12 183 6 2 25 
7 6} 2 153 2 174 124 193 6 2 2t 
7t 63 ah 16} 21 18 124 20 6 2 2t 
7 7 2} 164 2} 18} 13} 21 7 2 23 
73 7t 2} 17} 2} 194 13 214 7 2 23 
8 7 22 18 23 20 14 22 7 2 2t 
8h 73 2h 19 ah 21} 15 24 7 2 2 
9 8} 23 20 23 224 15} 25 7 2 2 
94 8 23 21} 23 233 163 26 7 2 24 

10 9 3 224 3 25 173 274 7 2 25 

105 94 3 234 3} 26} 18} 29 8 2 25 

11 10 3t 249 3 274 194 30 8 2 3 

11} 103 33 26 33 23% 20} 314 8 2 3} 

12 103 3h 27 3} 30 21 33 8 2 3t 

125 11} 3 28 36 31t 25 344 9 3 3t¢ 
13 114 33 29 ie 3}. 324 26 36 9 3 3t 
135 12} 35 30 33 333 27 374 9 3 33 
14 123 4 314 4 35 28 39 9 3 35 
145 13 4 324 44 364 29 40 9 3 33 
15 134 4} 334 4} 374 30 41 9 3 3 
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SINGLE PLATE RUDDERS. TABLE 43 


ARM AT EACH PINTLE KEYED TO MAINPIECE. | ARM AT AND BETWEEN RUDDER PINTLES. 
oer Poe en Og Pe 
maou of mares Or eee pam.,| Thickness | Arm at Mainptece.| Thick- | Breadth of Arms. Thick- ‘Distance | Thickness ee 
ravte a1, | He | "gen [———] | found | Armat |notween| piste, |————7 | “mm | wien | wien | ATMS* | Ganereot| late. | Osuire to 
L. Breadth. Thickness. piece. ‘krni. pe — ian | Small Large Arms. | 
Inches. Tnshies. | Inches, |vinphea | inches.’ | Inokes. | Inches. |-tuches | uches. | quches.| Inches | tnohaen| Thelen | Inodhes| Xnohes:|| Inches: ||| Guobes,0|  Tachem 
2} | 2 + | 8 | | | 2 | 4 | 74 | of | ue | a | 5 | 4h | £ | 26 | -b0 $ 
3 | 9 24 3 2 13 $ | 45 “74 es 14 14 5 43 3 26 “50 4 
st | of | 28 | st | of | 18 | & | 46 | -ze | at | ag | ae | 5 | 4b | 2 | 26 | co | F 
3 | oo | ook | a) ot | | FL et oe Po ae Pap | Bak P| oe) ee ; 
st | of | 3 oe | og | uf | 3 | 47 | -7e | ot | 8 | a |S | 4h | OR | 26 | oe | 
gee 24 3 4 24 13 a 48 80 | 4 13 13 5} 44 4 27 “D4 1 
4} } 23 3} 4} 26 er q 49 80 | 4} if 13 5} 44 h 27 “A 1 
43 24 34 43 a 23 -” z 50 82 | a) 2 12 5} 4h q 27 56 1 
43 2 ss | 4 | oF | 2 (ewan oie he Re ka. 3 as ee ee 56 | 1 
5 3 33 | 5 | 3 211 | 52 ) -s¢ | 5 | ob | 1h | 5b | 4b | 2 og | 58 | lt 
bt 8 4 ot 3h | at | 1 ss | -s3 | 5 | of | ah | 5b | 4b | 2 28 58 | 1s 
5} 3 4} 54 33 | ot | 4 oa | oo | ot | oF | wm | 6 5 1 23 | -60 | lt 
bf 8 4} 5} 3t 23 1 | 54 | +90 a} 9 | 18 z 5 | 1 | 28 60 1} 
6 3 45 | 6 3 | 2¢ | 1 | 55 oo | oy | 28 | | 6 | 5 | 1 | 29 | v2 | 2 
cb st | at cb 33 on in 56 94 | ot | 28 wy 6 | 5 1 | 29 | 4 | 1b 
6% 3t | 45 64 8 | 2 | 1 57 o4 | 53 | 2 | 19 | 6 | 5 1 29 | 66 | WW 
63 34 5 64 3h | 2s | 1 | 58 0 | 6 | | 4 | 8 5 1 29 | 66 | 1s 
BE Ge eee ee eee cok oR Ue: 604 ge 30 | -68 | 14 
7 | 3h | 5h 7 | 3 | 2 | 1 | 60 | 100 | 6 ais Vite |e if ERO 68 | 18 
7 | st | os | vt | st | 28 | a | or | 100] 6 | 2 | 2 | 6 | 5 | 2 | 80 | 70 | 38 
74 33 5% 74 3 28 | en ae 1-00 | 6} 3 oh 6 E ia 30 “70 ly 
8 4 6 a te 2 | 4 | 62 | qo2 | 6} ae 2} 6 5 1 31 “72 1} 
i ae aa wee ee uu | 63 | os | ot | at | of | 6& | 5h | 18 | St | -72 | 12 
9 44 | of |. 9 a | 3 | a4 | 63 | 104 | 6t | of | 2b ze bh | 14 | 32 | -74 | 14 
oy | 43 | 7 | of | 4h | 38 | 23 | 64 | 106 | 6 | 8% | 23 | 6b | 5h | 18 | 82 | 76 | Ud 
10 5 vm |10 | 48 | st | ag | 6 | 108 | of | 44 | 2% | Gh | 5h | 1b | 88 | +78 | 18 
CT ae oo 10s | 43 | 38 | | 66 | pio | Of] ab | 8 Poth | Oe ae) ee eon ae 
u | a |u| & | sh| apf’ ert gaol) oF Fae] Ob | 6 ae eee) ee 
14 | 58 | 9} | 114 | ot | 8 | a3 | 68 | aao | of | 4s | st | 7 | 6 | 18 | 84 | 182 | 28 
12 6 9 12 53 33 1} 69 1:12 | 7 48 | 33 Ras 6 1g 35 "84 1} 
124 6t 9s | 125 sh | st | 14 | 70 | 124 | 7h | 48 i anaei ee ee 
13 64 9¢ | 18 a | 3 | al 7 “qa | 7% | 4k | 8 17 @ 1 ak | 26 eae 
ist | 6 | 10: | 18) | 5§ | 3¢ | 18 | 72 | 216 | 72 | 5 | 38 | 7h | oh | 18 | 86 | 86 | 12 
4 6¢ | 108 | 14 53 | 3g | ua | 73 | 116 | 8 | ob | 38 | 7h | eh| 18 | 87 | 388 | ab. 
Yan Oeste) ae ee ae ee | eb | e| sk |. me foek | 28 | fey | fee 
16 7 11} 16° | 53 4 13 75 1-18 | 8% 53 33 | 4 | 64 li 38 “90 1t 
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DOUBLE PLATE RUDDERS. 


SECTION MINIMUM DIMENSIONS 


OF MAINPIECE OF 
AT HEBL. BOW AND STAYS. 


TABLE 44 


DIAMETER OF 
RIVETS SPACED 
See 5 DIAMETERS 
APART FROM 
PLATES. ae 


TO CENTRE. 


Inches. Inches. 


“24 3 


* The figures in this column are to be the fore and aft dimensions. 
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STEERING CHAINS, RODS, QUADRANTS and TILLERS. TABLE 45 


DIAMETER BOSS OF QUADRANT. QUADRANTS AND TILLERS. 
le asi OF ee iin» a mo arin ; | kivon of Arms at Twice the Diameter of Rudder Head trom Centre of 
Peat eee a | QUADRANT. | Chains. Rods. tage y Saupe Perper 
One Arm. Two Arms. Three Arms. 
inches ests tishe | Inches. Inches. Ticien el oe Tnohes: Tanhoe am _ Inches. Toten 
23 2—10 3 4 23 5 3} x 14 
ar aa mn | epee dk 
3-0 5 et. 3} x 2} 
6} : 34 x Ob 
64 4 xX 24 
7t 4+ x 2b ‘ 
1k 44 x 23 
8 5 x 22 33 x 24 
ro pt x 23 4 xX Qh 
at 5} xX 4¢ xX 24 
‘ot fe rae 44 x 2 
; 93 6 x 3t 43 x 24 
104 6+ x 3t Bi oe OF 
108 ee 6h mesh bt x 23 
¥". 11} ; 63 x 3h 5} x 22 
hae BTN bh x 8 
4 7k x 33 5} xX 8 
12} ax 4 ; 6 x 3t 
? | ie) 7% x 4} 6 xX 3} 
13} 8 x 4} 6+ x 3h 
a ee st x 4 6t x 33 
43 gh x 43 6h x 4 53 x 38h 
: 15} Cas Open! 6 x 3% 
16} t 93 x 5} 74 x 4} 64 x 3% 
17 10 xX 5% Sx ae Foes 
18 105 x 6 8 x 43 iy x 4 
19 11 x 6f 9 x 43 Sexes. 
7 193 114 Xx 6% 94 x 5 st x 45 
203 | ao eT 410 x 5} 8h x 5 
214 1h x Th | (OR x 5h 9 x5 
224 T “1B x 7 Nh ey, 93 x 5 
23h ; 134 x 74 11+ x 54 10. x 5 
o4k 14 xX 8 Linx 6 10) xX 52 
254 144 x 8 12, 36 103 X 5t 
264 15 xX 8 12+ x 6} 104 x 5% 
27 154 x 8% 123 x 63 11 x 5% 


Luoyp’s Reaister oF Suippinac, LONDON.—25th June, 1925. " “ath 
i 


BOLTS for BOLTED TILLERS and QUADRANTS. 
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TABLE 46 


Diameter 


ONE BOLT EACH SIDE. 


TWO BOLTS EACH SIDE. 


FOUR BOLTS EACH SIDE. 


Thickness 
of Rudder of 
eg Distance Inner Bolts Outer Bolts ae: 
: : Diameter. eciene om makin Diameter. Centre to Centre. Diameter. Centre to Centre. Centre to Centre. 

Inches, Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
4 13 12 13 11 Z 9} 15 14 
44 2 13 14 12 1 103 164 13 
5 2} 14 13 13 1} 115 18 13 
5} 24 15 1; 14 1} 124 20 1} 
6 23 164 2 15 13 133 22 2 
64 3 18 51 16 14 15 24 2 
di 3} 19 24 17 13 16 254 2} 
74 34 204 2k 18} 13 17 274 24 
8 33 22 95 20 1} 184 294 2k 
83 35 23 23 21 2 194 314 2} 
9 4 24 or 22 2} 204 333 23 
9 3 234 9} 214 344 23 

10 3+ 244 ot 224 36 3 
103 33 26 23 24 38 3 
itt! pe 27 23 25 40 3 
11} 33 28} 28 26 42 3 
12 3% 293 23 27 43 3} 
13 4} 32 3 293 474 3} 
14 4h 344 3h 32 51 | 3} 
15 45 37 33 34 54 3} 
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MASTS of STEAM VESSELS. TABLE 47 


Sree hed DIAMETER AND DIAMETER AND ee DIAMETER AND DIAMETER AND 
MAST FROM | THICKNESS OF MAST THICKNESS OF MAST THICKNESS OF MAST THICKNESS OF MAST 


7 UPPER DECK 
TO HOUNDS. AT PARTNERS. AT HOUNDS. TO HOUNDS. AT PARTNERS. AT HOUNDS. 


Inches. Feet. Inches. Tuches, 


134 x -26 25 X-38 204 X +34 


14 X-26 26 X -40 21 X-36 


18 X -32 144 x -2 27 X -42 22 X-36 


15 x2 28 X44 23 X38 


16 xX: 29 X +46 24 X-38 


30 X +48 25 x-40 


26 x-40 


23 X +36 “32 2X: 27 x-40 


Q4X-38 33 X-! 28 x-40 ° 


STAYS to MASTS of STEAMERS. TABLE 48 


LENGTH OF MAST | SHROUDS TO RACH BIDE OF TOP MAST BACK STAY. FORE TOP MAST STAY. 
FROM UPPER Da&cK MAST. FORE STAY. 
TO HOUNDS. 


Number. Size. Number. Size. Number. Size. 


Feet. Inches, Inches. Inches, Inches, 


30 y 25 15 _ 23 


23 : 


3 3 


3 
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MASTS of SAILING VESSELS. ABLE 49 
LENGTH OF MAST. DIAMETER AND THICKNESS OF MAST. I ee ie tens CHEEKS. 
Fore and aft Rig.| Square Rig. Partners. Heel. Hounds. Head. | ee ee | Thickness | sizes of Angle Bars. 
Feet. Feet. Inches. | Inches. | Inches. | Inches. Inches. | Inches. | Inches, | Inches. | Inches. | Inches. Inches. 
36 30 16 30 13 26 134 | -26 11 24 | 40 Bh X25 x -B4 
38 31 17 | -30 13h | -26 14 | -26,| 114 | -24 | | 40 ByX3 X-36 
41 33 18 “30 14 26 15 26 12 26 | | 40 BEXB X36 
44 35 19 “34 15 “30 154 | -30 124 | -26 | “44 4 x3 x-40 
47 87 20 | -34 16 | -30 16h | -30 | 184 | -30 | mer 4 x8 x-40 
21 “34 164 | -30 17% | +30 14 30. | “44 4 x3 x-40 
22 “36 il “30 183 | -30 144 | -30 | | +46 45X38 x-40 
23 36 18 30 19 30 154 | 30 | 46 4§xX3 X44 
o4 | -36 | 19 | 380 | 20 | 30 | 16 | -80 46 4kx8 X-44 
25 40 193 | -34 21 34 164 | -34. | “50 ectiatiditeen! el 
26 “40 20 “34. 214 | +84 174 | -34 | 50 5 X38 x-50 
72 53 27 “44 21 “34 22} | -34 18 “34 | “50 5 X3x-50 
17 55 28 “44 22 “36 23 “36 188 | -36 | 3)x38x-40 | +54 5 X85xX-50 
82 58 8 29 46 22% | -36 24 “36 19} | -36 4 X3x-40 “54 5EX4 X-54 
60 30 46 23 “40 25 40 20 360 4 XB X44 56 6 X4 X-b4 
63 31 50 24 “40 26 40 | 204 | -36 4k xX3X-44 60 6 x4 X-56 
65 | 32 “50 25 “40 264 | -40 21 36 5 x3x-46 | -60 6 X4 X-56 
68 33 “50 26 “40 27 40 214 | -36 5 X3X-48 | -60 6 X4 X-d6 


BED. HEEL. CAP. 


ENGTH BED. HEEL. ont SIZES OF ANGLE 
our- az BARS, 


SIZES OF ANGLE 
BARS. 


Diameter| Thickness.) Diameter. | Thickness. 


BED. | piameter.| Thickness.|Diameter| Thickness.| Diameter. | Thickness. 


Inches, 


164 


Feet. Inches. Inches. | Inches. | Inches. Inches. Inches. muahen: 


91:| 354 | 40 | 91 | S80 ‘| 17h | S982 | OXS X86 


Inches, Inches. Inches. Inches, Inches. Inches. 


+30 14 30 12 30 | 24x2 x-30 


174 22 | 264 | -40 | 22 | -36 | 18h | “32 | 4 x8 x-40 


“30 15 “30 12} 30 | 23x2 x-30 


30 16 30 13 30 | 3 X2 X-30 
ca 17 “34 14 30 | 3 X2 x-30 


23 | 28 44 | 23 | -40 | 19 B4 | 4 xBEX-40 


24 29 44 | 24 | -40 | 20 34 | 4 XB} X40 


18 | -34 | 15 30 | 3 x2hx-30] 25 | 30 46 | 25 -40 | 21 86 | 4bxSh X42 


36 19 “34 16 30 3X3 X-32 


27 | 38 46 | 27 | -40 | 22 36 | 44X35X-46 


26 | 31h 46 | 26 40 | 214 36 | 45x35X-44 


-40 | 20 “36 164 32 | 835xX3 x-84 


Lioyp’s Reaisrer or Supping, LoNpoN.—16¢h April, 1931. 
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YARDS and TOPMASTS of SAILING VESSELS. 


TABLE 5O 


YARDS. TOPMASTS. 
Centre. First Quarter. Second Quarter. Third Quarter. Ends at Cleats. Heel. Lower part of Head. Head. 
Mest. tabd, 
Dia. Thickness.| Dia. Thickness.| Dia. Thickness.| Dia. Thickness.| Dia. Thickness. Dia, Thickness.| Dia. Thickness.| Dia. Thickness. 
Feet. Inches. Inches. Inches. Inches. Inches, Inches. Inches. Inches. Inches, Inches. Feet. Inches. Inches. Inches. Inches. Inches. Inches. 
32 8 18 74 18 74 | +18 6 “18 4 “12 12 12 “24 104 | +24 9 18 
36 9 18 8% 18 8} | -18 6} | -18 44 | +12 184 | 124 | -24 mer “24 94 | -18 
40 10 -20 93 20 9 18 7k | +18 5 12 15 13 “24 114 | +24 10 18 
44 11 22 | 103 “22 10 18 8+ | +18 54 | +12 164 | 14 +26 124 | -24 104 | -20 
48 12 +24 113 “24. 10% | -20 9 18 6 “14 18 144 | -26 13 +24 11 +22 
52 138 24 | 1296 “24 113 | -22 9% | -18 64 | +14 19% | 15 “30 134 | -26 114 | -24 
56 14 26 | 138 +26 126 | -24 103 | -20 7 16 21 16 ) 14 +26 12 “24 
60 15 26 «| 148 ph 134 | -26 Pea -22 7 | +16 224 | 164] -30 144 | -26 124 | -26 
64 16 30 | 15g | -30 143 | -30 12 +24 8 18 24 iat “34 15 “30 13 “30 
68 17 “30 163 30 15¢ | -30 12% | -24 fate 18 254 18 “34 16 “30 134 | -30 
72 18 30 =| 174 “30 16¢ | -30 18% +] 268 jee “18 27 18} | -34 164 | -30 14 30 
76 19 32 =| 18} “30 174 | -30 144 | -26 La -20 283 | 19 +34 17 “30 144 | -30 
80 20 36 | :194 “30 18 -30 15 +26 a +22 30 20 “34 18 “30 15 -30 
84 21 -40 | 205 “34. 19 “30 15% | -30 10% | -24 314 | 204 | -34 184 | -30 154 | -30 
88 22 40 | 214 “34 193 | -30 164 | -30 11 “24 33 21 36 19 30 16 “30 
92 23 -40 | 224 “36 203 | -34 174 | -30 114 | -26 ee 22 “36 20 oe 16% | -30 
96 24 40 | 233 +36 218 | -34 18 “30 12 +26 37 23 | -36 21 “30 17 -30 


Luoyp’s REGISTER OF SHIPPING, LONDON.—13/h July, 1922. 
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RIGGING of SAILING VESSELS. 


TABLE 51 


(See Continuation.) 


SECOND LONGITUDINAL NUMERAL - ~ < : 
L x (B + D). 6200 7100 8000 9000 10000 11400 12800 14200 
No. yaches| N° qnehes| No phires| No. qhehes| N°  qhohes| N° rnohes.| 5 wnches| N° yoenes 
Fore and Marn Shrouds 4 of 231 4 of 2315 of 8 | 5 of 8$] 5 of 34] 5 of 33] 6 of 4 | 6 Of 45 

— — and cap and cap and cap and cap and cap 
- 2 Chain plates ... 1} 1} 13 1% 13 13 1} 1Z 
¥% »  Dead-eyes 7x43 | 74x44 8x5 | 8x5 9x5} | 9kx54 | 10x6 | 105x6 
Pa Rs Lanyards (hemp) : 3} 33 4 4} 4} 44 5 5} 
¥ a Rigging screws, diameter at bottom of thread 1} 13 14 13 14 14 13 1 
“ » Rigging screws, diameter of pins 1 1 1 1} 13 13 13 13 
; “a Topmast backstays . Q of 2412 of 23/2 of 8 2 of 3} | 2 of 34 | Q of 33.| 3 of 4 8 of 41 
2 »  Top-gallant backstays 13 2 23 2t 2312, 2h).2» 23) 2 » 22 
s » Lower stays .. 2 of 21] 2 of 23] 2 of 3 | 2 of BE| 2 BE] 2, 33/2 ,4 [2 , 43 
a »  Topmast stays 24 23 3 3¢|2 , 3/2 , 33/2 ,4 |2 , 46 
= »  Top-gallant stays 1% 2 24 2} 23 24 23 24 
Mizzen Shrouds 3 of Qt | 3 ot BB] 4 of DE] 4 of 28) 5 of 23] 5 of 2315 o 3 | 5 of Bt 
- i — and cap ——— 
»  Topmast backstays 2} 23 24/2 , 2612, 24/2» 25/8 , 8 | 8 , 8t 
»  ‘Lop-gallant backstays ... 1} 13 14 1 13 IE al (Me Hed Bien 
» Lower stays 2} 23 24 95 23 241.2 38 |2 , 8t 
»,  Topmast stays ... 2} 23 24 23 23 2% 8 | 2 ,, 3t 
»  Top-gallant stays 1} 13 14 18 13 13 2 23 
Bosstay Bar 2 2 > 2 2} 23 3 3} 
| Bin 14 14 14 14 13 1} 23 2} 
” Chain ly rs 1,33 lye 1x5 1y5 1 16 1% 1} 8 
Bowsprir Shrouds (chain) “4 1% 49 fl 131 2 of 1312 of 3312 of 3% 


413 


STANDING RIGGING of SAILING VESSELS. TABLE OL 
(Concluded. ) 


pumpin ance mtr iasmaes ' 15600 | 17000 | 18400 | 20000 | 21900 | 24200 | 27200. 
L x (B + D). 
| wo, Si8.| wo, S120. wo, SHC] No. yatnee | No roohen| %° anohes, | N° tnohes 
Fore and Mat Shrouds Pe se ee FY: | 6 of 4¢|6 of 45] 6 of 49) 6 of 43] 6 of 5 |6 of SE] 6 Of 5F 
= _ —___— = =e = tana cap ————|and cap and cap and cap and cap and cap and cap 
6 ‘ 1 95 93. 
” ws » Abhay platters. was pty ~ teem, 0 ee 2 25 24 28 29 23 4 
” »  Dead-eyes ... a ae os sah SLES 114 x 63 12X7 — = — “=a 
” » Lanyards (hemp) ... ae a Bas by 5} 6 = = ame oa 
1 
” + Rigging screws, diameter at bottom of thread 13 19 13 1} 2 23 2} 
3 7 Ss 
+ RS Rigging screws, diameter of pins ... rp 14 14 i. 18 13 1g 2 
” »  Topmast backstays ... sie oe [8 of 44/8 of 44/8 of 42|8 of 43/3 of 5 | 8 of SE] B of 5h 
” »  Top-gallant backstays —... re wif » 3 |2 » SI . 8812 » SE)? » SEl2 5 4b12 we 
#2 _ Lower stays... oe ae es wal 2 ie 4212 » SER 5 22-2 5 MES ew Oe a eee 5b 
| -_ 
Al » Topmastetays .... «. «. 19, ab/2 4 4b, 4898 |] 212 oe er eee oe 
3 as Top-gallant stays... ses a a, 3 3} 3h 33 34 4} 4} 


Mrzzen Shrouds it Soe Poses Pa ae anf Df BEL HS of 83] 5 of 4 | 5 of 48/5 of 4P/ 5 of 4815 of 45 


and cap 


and cap ——— |and cap 


and cap 


Ig a a a : _______ jand cap 
| 


»  ‘Topmast backstays ... ... .. «. «(8 » S18 , 32/8 , 4/8 » 44/8 , 44/8 , 43/8 , 4 


and cap 


»  Top-gallant backstays ... ee ss, a veal 2 ot QED, Ob gS SED pO RRR gy 8 2 a ee 


” Lower stays ee see eee oes ee Pee es ” 33 2 ” By 2 ” 4 2. ” 43 2 ” 4} 2 ” 43 2 ” 4 


” Topmast stays see eee eee eee eee ase ” 8h 2 ” 83 2 ” 4 2 ” 43 2 ” 4} 2 ” 4g 2 ” 45 


»  Top-gallant stays yy ae ae oa oh 24 24 23 25 3 35 3t 


Bozsray Bar ... ae vA re oa a = 34 33 33 34 4 45 45 
A ! 
» Pin 24 25 23 2% 3 3 38 
$n Chain 132 143 1% 143 2 26 276 


Powsprit Shrouds (chain) 


Luorp’s Reeister or Supping, Lonpon.—-13th July, 1922. 
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ANCHOR CRANES. 


OUTREACH OF CRANE, 


WEIGHT 
Feet. Feet. Feet. ; "a Feet. a Feet. Feet. Feet. p' Feet. 
a 9 | 10 | a | 12 | 13 14 15 16 
INCLUDING a. 
STOCK. DIAMETER OF MAIN POST AT DECK. 
a Cwts. Inches, Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
20 6 6} 64 64 6% 7 74 7k 
25 64 64 7 7t 7t 7h 7h 8 
30 7 7 7 7% 7 8 8} 84 
35 it 74 73 8 8 8} 8} 84 
40 74 74 8 8} 84 8% 9 9t 
45 8 8} 84 8} 9 9} 93 9% 
50 8t 8} 8} 9 9} 94 93 10 
5D 8} 83 9 9} 94 94 10 10} 
60 8% 9 9} 94 93 10 10} 104 
CORRESPONDING DIMENSIONS OF MAIN POST, TIE RODS AND JIBS. 
Inches. Inches. Inches. Inches. Inches, Inches. Inches. Inches. Inches. Inches. Inches. 
Diameter of Main Post at Deck . 6 64 7 7 8 84 9 9} 10 104 11 
Tie Rod 13 1; 2 2h 24 23 24 25 28 23 3 
Jib (Diameter at Middle) 3 3} 3h 34 4 4} 44 43 5 5} 5} 


| WROUGHT IRON 


Where two tie rods are fitted the diameter of each is to be three-quarters that of the single rod required. 


TABLE OF EQUIVALENT SIZES. 


a EEE TEE ERE EEE ERT TE LT a ET RT 
DIAMETER IN INCHES Ins. | Ins. | Ins. Ins. | Ins, Ins. Ins, Ins. Ins Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ing. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins, 
AT DECK OF SOLID A 
DAVITS 3 | st | 33) 33/4 | 4¢| 4414315 | 5¢] 55 | 53) 6 | Ot | 64] 62) 7 | 72) 7a | 72) 8 | 82} 8 
OR OF MAIN POSTS 4 2 4 4 2 4 4 2 4 t 2 4 t $ 4 + + 
OF ANCHOR CRANES. 
DIAMETER AND THICKNESS 1 : 1 3 1 = 3 3 1 3 
MAMBTER AND Pevoewmes | 4 | 4h | 42 | St | 5t | 5k | 6 | Ob} 64/7 | 72] 72 | 72 | 8b | 8h 9% |10} |10f |10% {11 
WELDLESS DRAWN x x x x x 4 x >. 4 a ee 5 * x x x 
STEEL HOLLOW BOAT 
6 9 9 
OR ANCHOR DAVITS. #1 te | oe | ve | te | oe | xe | a | ve | we | 1 16 | re | 16 
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ANCHORS and CHAINS for STEAM VESSELS. TABLE S) 3 
(See Continuation. ) 
ANCHORS. CHAIN CABLES. 
Peco 5 Bower Anchors. Stream Anchors. 
#* EQUIPMENT Pron a ee | Ex Stock. Stockless. Ex Stock. pried tact 

= A Reiner Collec- Collec- Mini- | Proved to Breaking | Mintmum 
Column 7. Bowers. Stream. | Weight. Test. Ec Weight. Test. Wass. Stream.) Test. /Length. =n aa Test. Weight, 

Cwts. Tons. Cwts. Owts. Tons. Cwts. Cwts. Tons. Fms. | Inches. Tons. Tons. Cwts. 

3000 a 2 1 84 | 548 7 44) 63% 83 2) — 1120] S85 | 12% 29 
3600 b Z 1 44 | 632 83 5+ | 743| 105 |) 14] 833 | 120] 48] 108 154 344 
4200 c 2 1 5 izo | 10 6 | sk8| 124] 13] 4s | 185 | Te | 116 1745 46 
4800 d 2 1 53 | 8 14| 7k| 98 | 14t | 2t| 438] 165 | $8] 18% | 208 64} 
5400 e 2 1 64 | 833) 18 8t | 10g | 16¢] 23] 5x | 165] 38) 15yo| 280 744 
6000 fe 2 1 | wl of | 144] 9 | dik] 18 | 8 | 588] 165 | 1 18 27 84 
6700 g 3 1 8t | 10gy | 234 | 10t | 12% | 29t | 84 | 538] 165) lve | 20y5 | 30x 954 

7400 h 3 1 10 | 12 28} | 12) | 14x | 354] 4 Gs | 195 | le | 229 344 126} | 
8100 i 3 1 | 113] 1338] 33h] 144] 1685 | 412] 44 | 633 | 195 | lve | 258 38 141} 
8900 J 5 1 134 | 153% | 384 | 163 | 18 48 43 | 735 | 210 | lie | 28% 424 168 
9700 k 3 1 15+ | 1644 | 434] 19 | 1933 | 544] 5t] 730 | 210 Pet esi 464 185} 
10600 l a 1 17 | 188; | 484 | 214 | 214§| 60h] 52] 8 210 | lie | 34 51 203 
11600 m 3 1 183 | 1943 | 534 | 234 | 2890 | 66%] 6 85 | 210 | lve | 387% 55g 2224 
12700 n 3 1 204 | 2185 | 58h | 254 | 250 | 73 64 | 83% | 210 |] 1s | 40% | 580 | 242 
13900 0 3 1 224 | 2233 | 64 28 | 2735 | 80 7 98; | 240 | Iv’ | 43% | Glas | 298% 
15200 p 3 1 244 | 24,8 | 694 | 304 | 29 87 7% | 938 | 240] 148 | 47x | 66y0 | 3194 
16700 q 3 1 264 | 26 75 33 | 3033 | 94 8} | 103 | 240 | 144 | 514 714 3444 
18500 r 3 1 28% | 2748 | 81 35% | 3233 | 101 9} | 115% | 240 | 148 | 554 774 3704 
20600 FS 3 1 81 | 2955 | 88 38% | 3448 | 110 | 10 | 12 240 | 148 | 594 823 3974 
22700 t 3 1 33} | 3185 | 95h | 42 | 37f5 | 1195 | 11 | 123% | 240 14% | 634 88x55 | 4254 
25000 u ee oe 36 | 33¥5 | 103 45 | 839s | 128 | 12 | 1834 |) 270 | 146 | 67x 94% | 5114 
27300 v 3 1 39 | 355 | 111 48% | 4144 | 139 || 13 | 1435 | 270 | 2 72 10035 | 5383 
29700 w 3 1 42 | 8725 | 1194 | 524 | 4338 | 1495 | 14 | 1533 | 270 | 276 | 76xo 10775 | 573% 
32200 Ey 3 1 45 | 839e% | 128 56t | 4635 | 160 | 15 | 163$ | 270 | 276 | 81t | 1 13} 608% 
34800 y 3 1 48 | 4135 | 1364 | 60 | 485 | 1704 || 164 | 1755 | 270 | 2ve | 868 12075 | 6459 
37600 z 3 1 51 | 48 1454 | 63% | 50e% | 182 | 174 | 1833 | 270 | 2x6 | 918 1275 682} 
40400 at 3 1 544 | 45a | 1554 | 68 | 5233 | 1945] 19 | 1935 | 270 | 2ye 96+ | 134} 7204 
43200 bt 3 1 58 | 478 | 1654 | 724 | 55 207 | 204 | 213% | 300 | 2y’5 | 101qo | 14215 | 8444 
46000 ct 3 1 614 | 4985 | 1754 | 77 | 57> | 2194 | 22 | 22x | 300 | 27s | 106yo 149% 890} 
48800 dt 3 1 65 | 51 185} | 81} | 59%5 | 232 | 234 | 2345 | 300 | 2ye | 112y' 15735 | 940 
51600 et 3 1 68h | 5238 | 1954 | 854 | Gle’s | 2444 | 25 | 2435 | 300 | 21% 1167 | 1633 989 
54600 ft 3 1 72 | 5445 | 206 90 | 68x | 257% || 265 | 26 300 | 238 | 120;% | 1694 | 1040 
57600 gt 3 1 76 | 5633 | 217 95 | 65y%5 | 271 | 28 | 27% | 330 | 214 | 12575 | 175s | 1200 
60600 ht 3 1 80 | 5833 | 228 | 100 | 67s%5 | 285 | 294 | 28 | 330 | 248 | 12916 | 181 1258 
63800 it 3 1 83h | 60s'5 | 288 | 1044 | 684$ | 298 | 31 | 29% | 330 | 278 | 133y%5 186% | 1817 
67000 jt 3 1 87 | 6133 | 248 | 109 | 7032 | 311 | 324 | 3035 | 380 | 244 | 137x% 192§ | 1378 
70200 kt 3 1 91 | 6333 | 259 | 1134 | 72s% | 324 | 34 | 3148 | 380 | 248 | 141yo | 1988 | 1440 
73400 lt 3 1 94% | 655 | 269 | 118 | 74 836 | 354 | 3246 | 330 | 3 14548 | 204745 | 1508 
76800 mt 3 1 | 98 | 663$ | 279 | 122% | 7555 | 349 374 | 3338 | 330 | 3x6 | 149;% | 20975 | 1568 
80200 nt 3 1 1014 | 6748 | 290 | 127 | 7648 | 362 | 39 | 35y% | 330 | Bye 153} | 215¢ | 1634 
83800 ot 3 1 1054 | 69s%5 | 301 | 182 | 783§ | 376 | 403 | 36x%5 | 330 | Sy 157s | 2203 1701 
87600 pt 3 1 1093 | 7038 | 312 | 137 | 80s | 390 | 424 | 37h8 | 830 | 3y%e | 161y%o | 226y'o | 1769 
91600 qt 3 1 | 1184 | 72s | 324 | 142 | 8133 | 404 44} | 383 | 330 | 33's | 165y% | 23110 | 1839 
95800 rt 3 1 118 | 74 336 | 147% | 88x65 | 420 | 46 | 3935 | 330 | 3x | 169% 236} | 1910 
100200 st 3 1 122} | 7538 | 349 | 153 | 85 436 | 473 | 4032 | 380 | 8y— | 1723 | 241y%o | 1983 
105000 tt 3 1 127 | 7638 | 362 | 159 | 8638 | 452 | 494 | 42a | 330 | 3y% | 176y's | 24670 | 2057 
| 


——— 
* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
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ANCHORS and CHAINS for STEAM VESSELS. TaBLe OS 
(Concluded. ) 
TOWLINE, HAWSERS AND WARPS. 
Rett STREAM CHAIN OR STEEL WIRE. ] HEMP OR STEEL WIRE. = mg ia s 
3 EQUIPMENT Baulp- Chain. Steel Wire. Hemp. Steel Wire. | Hawsers. Warps. 
sat” se ey pal ee: | Length ; “7 eetinis | Shenton 
NUMBER. Register| Length. Minimum Weight. Length. of Hemp. i Hemp. 4 re 
coins 7 tn | 7, 1 | ee ee Size. | Size, |Sreaking Bach. | Number.|___|_ Rope-_| Number. _Rope. 
ied recy Size. Size. Size. Size. 
2 ee r a 2 hes q : (b) ork CO es 
Fathoms.| Inches, Cwt. Cwt. Inches. Tons. || Fathoms.| Inches. | Inches. Tons. || Fathoms. Inches. | Inches. Inches. | Inches. 
3000 a 45 ts 64 | w%i/—Al — 75 5s | 2A| 88] 90 1 3 sf ject | Ta tele 
3600 b 45 a 8 si | 2 8:3 | 75 6 2}! | 108 | 90 1 4 — =e Bae <3 
4200 ty 45 te 8 8% | 2 83 | 75 6 2t1 | 10:8 || 90 1 4 4) ar jer ee 
4800 d 45 418 93 | 10h | 2¢|| 108) 75 64 2+} | 108 || 90 1 4 ee oe al ig 
5400 é 45 +8 92 | 104 | 24] | 10-8} 75 zi 24 13-2 | 90 1 5 14 mic a ik 
6000 | ff 45 44] 11 12 941 | 182] 75 7% 24| | 18-2 || 90 1 5} 2 pal Gerace 
6700 g 60 11 | 144 | 15$ | 23! | 18:2] 75 7s 24) | 132 |) 90 1 5} 2 aa = = 
7400 h 60 12 | 174 | 18% | 2%) | 152] 75 | 8 23) | 152 || 90 1 6 A i oe ike) 
8100 a 60 13 | 204 | 22 | 8 186 | 75 | 8% | 2%] | 15-2] 90 1 6 ry Se ieee ied fetes 
8900 | J 60 43 | 204 | 22 3 186 | 75 | 8% | 2%) | 15-2] 90 1 6 24 1 - (er 
9700 | k& | 60 44 | 98h | 254 | 8t)| 21:7] 90 | 9 3 18:6 | 90 1 6 24 1 Blo 
10600 l 60 44 | 98h | 254 | 84) | 21-7] 90 | 9 8 || 186 | 90 1 Oi | % Lt je Ba 
i600 | m | 60 | 461 97 | 29 | Sh] | B77] 90 | = | sblVer7p oo | 1 | 6 | 2) 2 5 | 14 
12700 n 75 45.) 34 35k | 34|| 25:7] 90 | — | 8k|| 21-7] 90 1 6 2+ 1 5 li 
13900 | o | 75 | 1 set | 414 | 3%<| 293] 90 | — | 8t)| 217] 90 | 1 | 6 a oe eee 
15200 | p 76° 1 38+ | 414 | 3%! | 29:3] 90 ore 34} | 21-7 | 90 2 6 23 2 5 14 
16700 q 75 | lps | 484 | 464] 4 33-2 | 90 — 331) 25:7 | 90 2 6 2} 2 5 1} 
18500 | r | 75 | tps | 48+ | 46¢| 4 || 382] 90 | — | 85) | 25-7} 90 | 2 | 6 ie £2). 5 
20600 | @ | 75 | dee.| 48h | 52 | 4t1| Bet) 00 | — | 4.4) 882 )o90 |08 7 2 | 2 6 | 2% 
22700 t 75 | les | 484 | 52 41 | 86-4 | 100 — | 4 33-2 | 90 2 7 25 2 6 24 
25000 u 90 | 125 | 51d | 62 4t!| 364/100 | — | 4 33-2 | 90 2 7 | 2 2 6 2t 
27300 | v | 90 | Ips | 65t | 693 | 44)| 483] 120 | — | 4 1] 882] 90 | 2 7 2 2 7 | 2 
29700 w 90 | 13; | 65¢+ | 69% | 44| | 48:3 | 120 — 441 | 43-3 | 90 2 7 25 2 7 2% 
30500 | x2 | 90 | id | oot | oot | 4h} | 4881 190 | — | hi] 488] 90) 2 | 7 || 88 | 8) 2b 
34800 | y | 90 | Ive | 72 | 77 | 43)| 470] 120 | — | 43|| 470] 90 2 8 24 2 7 | 2 
37600 | z | 90 | Iss | 72 | 77 | 43) | 470] 120 | — [LSB MJ 528] 90 | 2 | 8 23 of 2 7 | 2% 
40400 | at | 90 | Ive | 793] 85 5 52-8} 120 | — | 424] 646 } 90 2 8 Sh oe ee ee 24 
43200 | bt | 120 | 1% | 106 | 113¢| 5 5281130 | — | 5 70-9 | 100 2 8 2% 2 8 | 2% 
46000 | ct | 190 | 1% | 106 | 113¢ |_5.v] 528)130 | — | 5k) | 77-5 | 100 2 8 25 2 eee 
assoo | dt |120 | 18; | 116 | 124 | 493A] 646) 180 | — | 5d) | 84-4 | 100 2 8 ©: ee a we 5 
51600 | et | 120 | 1s | 116 | 124 | 4%} | G46} 180 | — | 55] | 84-4 100 2 8 23 2 8 | 24 
54600 | ft | 120 | te | 126%} 1354| 5 || 709] 130 | — | 5b! | 844 | 100 2 8 24 2 8 | 2% 
57600 | gt |120 | 1% | 198t | 1464 | 54: | 844] 190 | — | 6%) 1123) 100 | 2 | 8 of | 2 | 8 | 
60600 | At | 120 1,8; | 188 | 14645 | 55, | 84-4 }| 180 — 64 | | 1123 | 120 2 8 24 2 8 23 
63800 | at | 120 | Ine | 1494 | 159 5y| | 84-4 | 180 — 64 | } 1123 || 120 2 8 24 2 8 24 
67000 | jt | 120 | 148 | 1593 | 1713 |__53!| 84-4 | 1380 | — 641 | 1123 | 120 2 8 24 2 ob 38 dae 
70200 | At | 150 | 144 | 2155 | 2314] 6 99-1 1140 | — | 7 | |180-7 | 120 3 8 24 2 sy 2 
73400 I+ | 150 | 132 | 231% | 2495 | 6 %| 99-1 | 140 — 7 | |180+7 || 120 3 8 24 2 8 2 
76800 | mt | 150 | 148 | 2485 | 268% | 6 1| 99-1] 140 | — | 7 | | 1807 | 120 ee 8 | 2% 
80200 | nt | 150 112 | 2484 | 2685 | 6 99-1 | 140 — 7 130-7 | 120 3 8 24 3 8 
83800 | of | 150 134 | 265% | 288 631 | 112-3 | 140 —_ 7 130-7 | 120 3 8 24 3 8 
87600 | pt | 150 144 | 265% | 288 6}! | 112-3 | 140 — 7 v | 130-7 | 120 8) 23 | 3 Sg) sae 
91600 | gt | 160 | 13% | 284 | 309 | 6b| [1128] 150 | — | 8 Alisse]} 120 | 8 | 8 2 | 8 oe hee 
95300 | rt | 150 | 128 | 284 | 809 | 6! |1923) 150 | — | 8 {|| 1488 | 120 3 S° | 2% 3 8 es 
100200 | st |150 | 2 | 2994 | 330 | 7 | [130-7] 150 | — | 8 T|1488 | 120 | 3 | 8 2j | 3 8 lok 
105000. tf’ | 150°) 2 2994 | 330 7 v | 180-7 || 150 — 8 v| 148-8 | 120 3 8 24 3 8 2 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
(b) 6x12 Flexible Steel Wire Ropes. (ec) 6 x 24 Special Flexible Steel Wire Ropes. (a) 6x80 Special Flexible Steel Wire Ropes. 


Se y.;- aes Dare yy e 2 F 


418 


TABLE 54 


(See Continuation. ) 


ANCHORS and CHAINS for SAILING VESSELS. 


ANCHORS. | CHAIN CABLES. 
Letters | 
for Bower Anchors. i Stream and Kedge Anchors. 
#* EQUIPMENT saat Number. Stud Chain Cables. 
inserted 
NUMBER. in Ex Stock. | Ex Stock. 
Register i 
Book, | 
mae | Proved to 
Bowers.|Stream.|Kedge. Weight.| Test. pve Stream. Test. | Kedge.| ‘Test. | Length, | Mizimum Statutory | pre een 
| Cwts. Tons. Cwts. Cwts. Tons. Cwts. Tons. Fms. Inches. Tons, Tons. Cwts. 
2100 Qs fa | a Pee OSH 7 3 =. ,; | — 120 11 88, | 12% 29 
2500 b a ae On oe co Pe 8} | it 313 3 -_ 120 42 | 10} 15} 344 
3000 c 2 1 LY T35 10 14 3h8 4g —_— 135 11} 17355 46 
sco | d | 2/1/11! 58] 8 uu} 101. wea Heras ae Tage) Se | Wek. 1 ane 644 
3900 e 2 hel 1 | 6| si 13 2 4he | J = 165 Ahi] 15 | 285 744 
4300 | ae ot Oe ee 144 2} EY i | _ 165 | 1 18 27 84 
4800 g9 }8}.1 | 2 | 8b} 10¥6 23h 2h 5 14 | 333 | 165 | Ive | 20% | 30% 95 
5300 ADt S981)! 2 E10 | ae 28} 3% 6h | 14 | at 1195 | Lee | 22% 344 126} 
5900 a 3 1 1 12 1333 344 4 630 2 438 195 15 253 38 141} 
6500 +) 3 1 1 1385 | 15a%5 38} 43 7¥0 24 5 210 1y5 284 42h 168 
7100 k 3 1 1 15¢ | 1634 43} 5} Wa | 8h | 5 210 | I, | 81 463 185} 
7700 l . 1 1 17 18% 48} 5} 748 23 5s 240 14° 34 51 232} 
bi <a | = s = a rs 
8400 m 3 I 1 19 1933 54 6} 8hh 3t 544 240 ly 374 55s 2544 
9200 n 3 1 1 21 2143 60 7} 930 3h 5 240 ly | 40x5 5840 2764 
| 
10100 0) 3 1 1 233 | 2338 67 8 1035 4 6x%5 270 1% | 48% 6115 336 
11100 | p|8 1 1 | 258 | 253, | 723 8} 103% 44 643 270 118 4745 664° 8593 
12300 ry 8 hak 1a 27% | 2638 | 79 83 1033 4} 634 270 114 514 71} 3874 
13600 Poe. peel) YF’ #80 2883 | 854 9} 11n 43 135 270 13 554 77% 416} 
a + 2 ret & - —— a | 
} | } 
100 § | 8 | } 32 | 803% 913 | 103 | 128 | 5¢ | 733 | 270 | 138 | 593 824 4473 
16800 t | o-fer | a | 84 | 8143 | 97 10 | 1233 | 5h. | 738 | 270 | 134 | 68 88% | 478} 
18600 | wu | 3 1 | 1 | 363 | 333% | 104 11} 133%5 53 715 270 | 13% 67x°5 944°5 | 511} 
ec oe ee -—— ||} —}—} |} — 
20500 | v 3 Wie 38 3438 | 108} 114 183% 53 8 WROeTOS 9.151 h 978 100; | 538} 
| ! i | = 
22700 w 3 1 1 | 40 | 3534 EE al oak 1333 | 6 85% 270 2% | 76y0 | 1077's | 5734 
| | | 
25200 & 3 | 1 1 | 42 | 3795 | 119% | 183 l5ss | «(64 9 | 300 2% | 868 | 120y% | 7174 
id a5, Meineh bs r 
| | 
27900 | y | 8 | 1 | 1 | 45 | 89% | 128k | 15t | 1638 | 74 | 988 | 800 | Qe | 96F | 184% | 801 
| | | 
» a OP a | 1 | 1 | 48 | 41% | 187 17 | 1835 | 8} | 1038 | 300 | 2% | 101} | 142y¥o | 844d 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 


419 


ANCHORS and CHAINS for SAILING VESSELS. 


TABLE 5 4 


(Concluded. ) 


HAWSERS AND WARPS. 
sei STREAM, CHAIN OR STEEL WIRE. ep Papa fae we a3 IT 
3 EQUIPMENT Batty. Chain. gf og tng Hemp. OE wa Hawsers. Warps. 
=" aan Flexible Flexible 
NUMBER. | Register| Length. Minimum Weight. Length. ot Hemp. ho Hemp. La 
Bicone Size. rs) ac ee Size. oo peer saa Number. _ Rope. | Number. Rope. 
Stud | Short Size Size. 
Link. Link. Size. (b) ‘ Size. (b) 
Fathoms.| Inches Cwts. Cwts. Inches. Tons, ||Fathoms.| Inches. | Inches Tons, || Fathoms. Inches. | Inches, Inches. | Inches. 
2100 a@/} 45 | ve Se) She 1) Ss ih 78 5 | 1% | 64 | 90 1 s3|—|—-|]—|- 
2500 b 45 ts 64 “t/-—-|=— 75 5; | 2 8-3 | 90 1 3 —/—};}—-f]- 
3000 c | 45 | | of] 7] — | — | 75 5k | 2 83 | 90 | 1 s|/—|—|—-|- 
3400 d | 45 ts 64 | 724} — |] — 75 6 2t | 108 | 90 1 3/ —}—-—}—f]- 
3900 e 45 vs Si 2 83 | 75 64 | 2¢ | 108 | 90 1 aa — — — 
4300 ih 45 % sf | 2 83 | 75 64 | 2t | 108 | 90 1 —;/—|]—]-— 
4800 g 45 48 93 | 104] 2t | 108 | 75 7 24 | 182 | 90 1 4 — —}—-—]}— 
5300 h 45 +8 93 | 105 | 2} | 108 | 75 7% | 2) | 182 | 90 1 5 | o— jf — ft = 
5900 a 60 Ho] 14h] 15h] 29 | 152 | 7 8 | 2% | 15-2 | 90 1 54 | 2 — | p= 
6500 ) 60 ih 144 | 15%] 2% | 15-2 | 75 8 23 | 15-2 | 90 1 5h | 2 = — = 
7100 k | 60 12 | 17] 188] 28 | 152 | 75 84 | 2% | 152 | 90 I 645 Se | -ea 
7700 l 60 Hs] 617¢ | 18%] 23 | 152 | 75 9 3 18-6 | 90 1 Ce ela || eee 
8400 m | 60 43 | 20} | 22 186 | 75 | — | 8} | 21-7 | 90 1 % | —|—|— 
9200 n 60 ae 204 | 22 3 18-6 90 _ 8} | 21-7 | 90 1 24 1 as 
10100 o | 60 | 44] 234] 254] 34 | 21-7 | 90 | — | 3h | 21-7 | 90 | 1 a | aoe 
11100 p | 7 | ¥] 291] 314] sf | 21-7 | 90 | — | 8t | 21-7 | 90 | 1 23 | 1 op 
12300 q 75 Ho] 84 364 | 34 | 25:7 | 90 — 3} | 21:7 | 90 1 3 1 55°) 2 
13600 r 75 48 | 34 | 364] 34 | 25-7 | 90 | — | 8F | 21-7 | 90 1 3 1 be | 2 
15100 el 1 38} | 414 | 3% | 293 | 90 | — | 384 | 257 | 90 ses ara od can | 23 
16800 7 1 38+ | 414 | 3% | 293 | 90 | — | 8} | 25:7 | 90 1 — | 3} 1 6 2t 
18600 u | 75 | 17. | 434 | 464] 4 | 332 | 90 | — | 34 | 257 | 90 1 vets Beh he 64 | 2t 
20500 v | 75 | ivy | 48¢| 4et| 4 | 882] 90 | — 332 | 90 | 1 | — | 84 | 1 24 
22700 100 | 14% | 643 | 693 | 4 | 36-4 | 90 | — | 4 | 8382 | 90 1 el SE 1 24 
25200 x |120 | 13%; | 772| 834) 44 | 364 | 90 | — | 45 | 433 | 90 1 — | 4 1 23 
27900 y | 120 | 1% | 87 93 | 44 | 433 | 90 | — | 45 | 483 | 90 1 — | 4 1 24 
30800 2 |120 | a% 96 | 103 43 | 47-0 | 120 “= 43 | 47-0 || 90 1 — 44 1 9 3 


Luoyp’s Register or Surprinc, Lonpon.—12th December, 1929. 


(6) 6x12 Flexible Steel Wire Ropes. 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
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EQUIPMENT for TUGS. TABLE 55 
* ANCHORS. CHAIN. | HAWSERS. WARPS. 
LONGITUDIN “7 | 
eectees ee Wook. Pda, dg } | Minimum Weight. | 
Number. Length. | Diameter. | rae aero: | Length. Size. Length. Size. 
Lx(B+D) Bowes. | Bower. | Bowed" Sages Link. Link. | 
a aie Cwts. a Td j Cwts. a a ithe Cwts. Cwts. i Pathown. i Inches. Fathoms. f Inches. ‘ 
1440 TM treet; 3 2} 8 3 60 te 13 4 60 44 60 2} 
1710 : 24 24 3} 3} 60 42 144 153 60 44 60 2 
1980 2 23 23 34 3h 60 it 145 15} 60 44 60 2h 
2250 of ideal 8 33 | 38 60 1 17t 18 | 60 5 60 2h 
2620 2 | 38 34 45 4 60 # 205 22 60 5} 60 8 
2950 2 4 4 5 5 60 1 233 254 60 5} 60 3 
$230 2 | 4& 4 5} 5 60 ae 234 254 60 54 60 3h 
3510 2 | 4 4 5} 5 75 ts 34 364 60 bt 60 34 
3790 2 44 4t 6 bt 90 18 404 483 | 60 | 5% 60 4 
4040 2 5 44 6+ 54 90 1 46 494 60 5} 60 4 
4290 2 5} 44 64 6 90 1 46 495 | 60 6 60 4h 
4530 2 oF 5 7 6t 105 lys 605 65 | (60 6 60 4h 
4770 2 54 5} 7 63 105 1s 60} 65 60 6 60 5 
5010 2 6 54 74 7 120 1?; 77} 834 60 6 60 5 
5260 2 6t 53 8 7t 120 12, 774 834 60 6 60 5 
5570 2 | 64 6 8} 7% 120 lye 774 834 60 6 60 5 
5900 oa 6t 84 8 120 APs 87 934 60 7 60 b 
6200 i a 64 8} 8f 120 ly?s 87 93 60 7 60 54 
6560 2 7t 6 9 8h 135 1?s 974 1044 60 7 60 54 
6890 2 74 7 9} 8¢ 135 1fs 973 1044 | 60 7 60 5h 
7220 2 74 74 94 9 150 1p; 108} 1163 60 7 60 54 
7550 2 8 74 10 94 150 1y's 120 1283 | 60 7 60 bt 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
Luoyn’s REGISTER OF Surpeinc, LonpDoN.—16th June, 1927. 


RENEWAL of CHAIN CABLES when WORN. TABLE 56 


When any length of a Chain Cable is so worn that the mean diameter at its most worn part is reduced to the size given 
in the following Table, it is to be renewed. 


{ " 
aE MEAN DIAMETER | Abbartite MEAN DIAMETER Rerara ie MEAN DIAMETER | A RMRET MEAN DIAMETER 
REQUIRING REQUIRING REQUIRING | : REQUIRING 
DIAMETER OF DIAMETER OF DIAMETER OF ; | DIAMETER OF Q 
CHAIN GABLE RENEWAL OF CHAIN CABLE. RENEWAL OF CHAIN CABLE, RENEWAL OF || CHAIN CABLE RENEWAL OF 
: CHAIN CABLE. h CHAIN CABLE. : CHAIN CABLE. | . CHAIN CABLE. 
Inches. Inches. Inches. Inches. Inches. Inches. | Inches. Inches. 
1 10 4 2 | 13 10 9.4 9.2 
+ 1¢ lye lyé ly¢ lié | 216 276 
12 21 5 3 14 13 I 97 9.3 
16 3m ly¢ lye ly¢ lig | 216 2¥¢ 
3 6 7 | 15 23 » 8 94 
+ Pe lye 13's lye 133 2y6 2Y6 
————_—_—_—_+—_— —— —— i _ ——_—— —||— — ~—-- — | -——__ — — 
14 25 1 25 9 > 9 
16 32 lye l3e 2 139 28 233 
15 97 8 11 1 27 10 11 
16 33 lye 139 | 216 135 216 232 
| 3 
z 


Luoyn’s ReGIsteR oF Surpprne, Lonpon.-13th July, 1922. 


PABLES= versa. 


SCANTLINGS FOR VESSELS INTENDED 10 
CARRY PETROLEUM IN BULK. 


(See pages 838—96.) 


The scantlings of sectional materials used in 
the Tables are British Standard Sections. 
Where it is proposed to use sectional materials 
complying with the revised British Standards 
described on pages 479-481 of the Rules, the 
Committee will be prepared to accept scantlings 
for such sections on the basis of equivalent 


strength. 
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BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 8 FEET. 


MOULDED BREADTH B OF VESSEL IN FEET. 


TABLE 1 


(See Continuation. ) 


DEPTH. | eae 
D AND --——— — =e perm [aS —— - ————————— - — 2 
FACE BAR. 380 32 34 386 38 40 
Feet. Tuches, Inches, Inches, Inches, Inches. Inches, 
| Plate 26 X +36 26 X +36 27 X +36 
Bl soa dati. te ae wf DER BECO 34 x 3h x -40 4X Bh X44 
Plate ; 28 X 36 28 X -36 28 X 36 29 X 38 
18 | pace angie | 34 x 3h x -40 4xBhxX48 | 5X35X-50 5X34 x-54 
| | 
Plate ms | 28-38 28 X38 29 x -38 30 X38 
lag faa Se a eae | 5x3hx-48 5x34 x -54 | 5x4 X-b4 6X 4X52 
| Plate 29 X -B8 30 X +38 30 X38 
os a) ory Oe SXBRX<D4 | OX XDA 6X4X-56 
Plate : | | | 31 x -40 
24 Mure ANGIO( ee <ck see) na) se | | 6 X4X-d2 
Sek, Shute E ts ie : a eee 
Plate | 
26 Face Angle... “fl | 
: ee z | a = | Leeds : eens i 
| Plate | 
28 | Face Angle .. 1. «2 se 
| 
ees. PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND sees = 22 eS a Sn =! = 
FACE BAR 42 44 46 48 50 52 
Feet. Inches. | Inches, Inches. Inches Inches, } Inches. 
22 Plate 32 x-40 | 33 x -40 | 
Face Angle .. a 6X4x-56 6x4xX-60 
_ # ' S- t= beclee ot 2. C5) | 
24 Plate 32 x -40 33 X +40 34 X +42 
Face Angle or Bulb Angle 6X48 6xX4xX-62 7x3} X D4 
wi RE SS EEE —eee as ? + es - fs 4 
Plate z 33 x +42 34x -42 35 x +42 36 X +42 
26 ate * ae 
Face Angle or Bulb Angle 6X4X-D6 7X35 X-58 8x 34 xX D4 8 X 35 X °D6 
o3 |m i | BB X44 36 x44 B7 x44 39 x -44 
Face Bulb Angle .. .. .. -. 7x 3h x -56 8 x 3h x +52 8 x 34 x -54 8 X 35 x -50 
— = tae = “a ‘. = 
30 Plate 36 x -44 ' 38 x -44 40 X -44 
" | Face Balb Angle .. .. .. .. 8x 3h x-d4 8X Bh x “52 8x 3h X-50 
nes Eee | = es = i =a ae = = = 
Plate | 41 X-46 
32 | 


Face Bulb Angle .. .. .. «.! 


8 x3hx-50 


ee eeeee—eeeeeeeee 


= 
— 


32 


34 


38 


44 


46 


PLATE 
AND 
FACE BAR, 


Plate 


| Face Balb STE) ates ceca 


| Plate 


Plate 


Plate 


| Plate 


Face Bulb Angle .«. .. .. .. 


PLATE 
AND 
FACE BAR. 


| Plate 


Plate 


| Plate 


Plate 


Plate 
| Face Bulb Angle ., 


| Plate 


| Face PAULIN 7 Ce 


| Face Bulb Angle .. .. .. ..| 


| Plate 

Face Bulb Angle .. .. .. .. 
| Plate 
| 

Face Bulb Angle .. .. .. ..! 
| 


Face Bulb Angle .. .. .. + 


Face Bulb Angle .. , 


Face Bulb Angle .. .. .. .. 


| Face Bulb Angle .. .. .. ..! 


aa (ear 


| Face Bulb MNGIS Bas acs ice he 


Face Bulb Angle .. .. .. ..| 
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BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 8 FEET. 


54 


Inches. 
41 X-46 
8X 34 x +54 


ee 


56 58 
Inches, Inches. 
42 X +46 
8x 34x -56 
43 X -46 44 X -46 
8X 8h xX +52 8x35 x-56 
43 xX -46 44 X +46 


42 X +46 
8x8} x -52 


66 


Inches, 


54 X48 
9x 34 X-50 


54 X D0 
9x 3h x -52 


TABLE a 


(See Continuation. ) 


MOULDED BREADTH B OF VESSEL IN FEET. 


8X 34 x -54 


8x 34x -58 


46 X +46 
8X 34 X +52 


MOULDED BREADTH B OF VESSEL IN FEET. 


68 


Inches. 


54X48 
9x34 x -52 

55 X +50 
9x34 x -52 


D6 X +50 
9x34 x -52 


vo 


55 X +50 
9x 34 x -52 


56 x -50 
9X34 x -56 


70 


Inches, 


56 XO 
9x 34 x -56 


57 X +50 
9x34 x-54 
58 X +50 
9x BS xX -54 


56 X +50 


9X3} x -52 | 


57 ¥ +50 
9x34 x -56 


59 X -50 
9x34 x-54 


| 60 62 64 
| aes Ne ee 
| Tnehes, } Tnches, Inches, 
| | 
| 
| 
| 46x-46 48 X-46 
8x3hxX56 | 8x3hx-54 
47x-46 =| = 40K -46 50 X +48 
8X 34 X-56 8X 3hx-54 8X34 x-58 
| 48 X +48 50 X48 51x -48 
| 8x3hx-56 8x34 x -54 8X34 x -56 
51-48 52 xX -48 
8 x 84 x -54 8x3} x -56 
: es ee = eee 
58 xX -50 
8x 3h x -56 
72 74 76 
Inches, | Inches. Inches. 
i] 
- a a Be 
| 58x-50 | 
9x34 x58 
| 59 X -50 60 X +50 
9x34 x -56 9x34 x -60 
|. 60-50 G1 X50 62X50 
9x 34x +56 9X3 x -D8 9x34 x -62 


a 
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BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 10 FEET. 


TABLE i 


(See 


MOULDED BREADTH B OF VESSEL IN FEET. 


Continuation. ) 


DEPTH. es a 
D AND — ———~-— — ——$____———— ——_—_———— 
FACE BAR. 30 32 34 36 38 40 
L 5 a 2s | SN aes | = = = = = = - 
Feet. | Inches. | Inches. Inches, Inches. Inches. | Inches, 
16 Plate : 27 X +36 | 27 X-36 | 28 X +36 | 
Suoakenis’. sla sh OD RBa Re” | CORB | 5x34 x-50 
ae Sees pS ae jo. ats —! = mort = | _| 
18 Plate .. .. 28 X36 29 X +38 | 30 X +38 31-38 
Face Angle... es | 5x 84 x -50 5x4 x-52 5x4x-56 6x4x-56 
as 8 tee ees \——— cab aee sea se) ee = t = =a = = 
20 Plate 30 X38 30 X +38 32 x -40 32 x -40 
Face Angle.. . 5x4 X-52 6X4X-54 6xX4xX-b4 6X4xX-56 
22 Plate 31 X-38 32 x -40 } $4 x +42 
Face Angle.. .. 6X4xX-52 | 6xX4x-56 6X4X-58 
7 i: : ‘7. | 5X +42 i 
Plate | 35 xX +48 
24 Face Angle.. .. 6x4xX-56 
Le es SPs ee = - por ee . B a= 7 es 
Plate 
26 Face Angle } I 
Plate j 
28 Face Angle... .. .. «2 se « | | 
—— PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND —- — — $$ $< —_— — — — — 
FACE BAR. 42 | 44 46 48 50 52 
~~ ae eS —s = a a el 2 ts . 
Feet, Inches. Inches, Inches. Tuches, | Inches | Inches, 
Plate Bd X -42 36 xX -42 | 
ZZ | vace angie or Bulb Angle. .. 6x4xX-62 7X34 x-58 
24 Plate 36 X 42 37 X44 38 xX -44 
Face Angle or Bulb Angle.. .. 6X4X%-b8 7x 3} X54 | 7x 34 xX +56 
26 Plate - 36 X -42 37 X44 38 x +44 39 x +44 40 X -44 
Face Angle or Bulb Angle.. ..| 6 X4X-60 7x34 Xx -56 8x 84 x52 8XBkx-56 | 9 X3RX-D4 
a EE ———Eee—eeeee ~ = 43 pe Se 2 ane woe " = — 
28 Plate | 39 x +44 40 x +44 41 X-46 42 x -46 
Wace Bulb Angié «. .. «« <i 8x 3h x50 8x 34 x-b4 9X 34 x +52 9x 34 x -56 
ae ae - a waa = - - =e - J a Z a 
30 Plate 40 X -46 41 X-46 42 X +46 
| Face Bulb Angle | 8xBhx-356 =| 9x 34 x -56 9x 34 x -60 
Se a ie eee Tie een ae AS eS aang Wer es 
32 oh Oe «| 43 X +46 
| Face Bulb Angie j 9x 34 x -56 


— 


2. 
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BOTTOM TRANSVERSES. TABLE 1 


SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
oe, PLATE | MOULDED BREADTH B OF VESSEL IN FEET. 
D AND |-- . -______..--- SSS ee si $$ oat 
| macemn = | BA 56 See || Sie: | tna 64 
Feet. Inches, Inches, | Inches, Tuches, Inches. Inches, 
PER, da) cdi fua Mae (en cas, (98 43 X46 | 45 X +46 
80 Face Bulb Angle .. .. .. « 9x 3} x -64 9x 34 xX +62 
Pe bine zi 44x -46 46 x +46 | 47 x -46 | 
8 Face Bulb Angle .. .. .. «| 9X34X-60 9x34 x-58 9x 34 x -60 
| —________—___—— samuee| = 
PIGS oe) ise, ot Legume Mon, oof 44 X +46 46 X +46 47 X -46 49 X -46 50 x +48 
34 | FaceBulbAngleorDoubleAngle) 9 X34X-+62 | 9X3X-60 9x34 X64 9x 3h X64 5X4 -52 
| : 
— eee | i eS ee 
oe se: ee | 48 X-48 49 x -48 51x +48 52 x -48 
36 Double Face Angle.. .. .. .. | 5x4 X-50 x4 Xb? 5xX4X-52 5xX4x +54 
rae 4 oa ao: pak Bac =| ae hae © Seow ee ea. [>< 
7 eS ee 50 X +48 | 52 x -48 52 x -48 
38 Double Face Angle.. .. .. ‘J ox 4 xX -52 5X4 -52 5xX4x-56 
wes . elt a a t= a = 7 aD) as rr 
| Plate . Sac) ats “ 52xX-48 53 xX -48 
40 Double Face Angle.. .. .. «| | 6x4xX-50 6x4 +52 
= eee =| te — ss a Se Sarees ae 
RINGO As ons oa Seo eee ce | | 54-50 
42 | Double Face Angle.. .. .. .. | 6xX4x-52 
| 
~ ae ae _ ne J 2 SS OO eS eee 
ULD BREADTH OF VESSEL IN FEET. 
DEPTH. Ags 7 = B 
D AND > = 7 
FACE BAR. 66 68 70 72 74 76 
Feet, Inches, Inches, Inches. Inches, Inches, Inches, 
Plate 
36 
Double Face Angle... .. .. .. 
3g [Mit nn are oe 54X +48 55 x +50 
| Double Face Angle.. .. .. .. 6X4x-52 6X4xX+d4 
————— a —— = — | 
40 PIAA. en. na. neseee Serta sas 5d xX +50 56 X +50 58 X +50 
Double Face Angle.. .. .. ..| 6xX4X%-52 6xX4xX-54 6X4 +34 
42 TREES ee ae a | 55 Xx +50 57 X-50 59 xX -50 60 X -50 
| Double Face Angle.. .. .. . 6X4X%+54 6X4 +54 | 6X4xX-54 6X4xX-56 
oe eecie | —— ieee ae 2 ee | ee — 
ad |" eae eT 58x-50 |  60X-50 61x -50 62x +50 
Double Face Angle.. .. .. 6X4xX-d4 6X4x-+b4 6X4X+54 6X4X:56 6X4X-58 
[see er earns 57 X-b0 59 x -50 61x -50 62x +50 63 x -b0 64x -50 
46 | Double Face Angle.. .. .. .. 6X4xX°54 6X4xX°54 6X4xX-+54 6X4X-56 6X4 +58 6x4xX-60 


| | 
| Double Face Angle.. .. .. .. | 6 *4X-50 
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BOTTOM TRANSVERSES. TaBLe lL 
SPACING OF TRANSVERSES 12 FEET. (See Continuation. ) 
See encre MOULDED BREADTH B OF VESSEL IN FEET. 
D AND | l 7 | = ] 
FACE BAR. 30 382 34 86 | 38 40 
Feet. Inches. j Inches. Inches, Inches, | Inches, Inches, 
16 Slate, see teceee ete reser aie 28 X +36 28 X +36 | 29 X +38 
MAG ANGLO cd. ce cee xen tyne oe 4X34 x-48 5xX4xX-54 | 6X4xX-54 | 
18 Pinte ccbce eer an il | 29 X +38 30 X +38 31X-38 32 x -40 
Face Angle or Bulb Angle.. .. 5xX4x-56 6x4x-58 6xX4X-62 7x 3 x -60 
20 Bigteiitrey oo on. Gaketre Wee ao 31X-40 32 x -40 33 X -40 34 X -42 
Face Angle or Bulb Angle.. .. 6X4 -56 | 6x4x-60 7X3} x-58 8x3 x54 
29 Sete tect <c) cw ment eee 8 32 x -40 33 X -40 35 X +42 
Face Angle or Bulb Angle., .. 6x4x-62 7x 3k x-60 8x 34 x -52 ‘ 
ae es Se ae Se = = 
Plate eee ee .| 35 X -42 
wer 4 eehted pean angie EK. | 8x3) x-54 
eins H ie M < ean e 
Plager rec) era. eee ee es} | | 
26 Face Bulb Angle 4. we ws +s) | | 
ae eee BG a | : eno 7 L = 
| . 
z Plate 
28 Face Bulb Angle 
DEPTH PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND — ———— —_ pies 2 2 ne © ee —— fe 
FACE BAR. 42 | 44 46 48 50 | 52 
| 
ee ae ze po ooo = = a | 
Feet. 7 Inches. | lunches, | Touches, Inches, | Inches, | Inches, 
SO ee ee 36 x -42 | 37 x -42 | 
22 say 
Face Bulb Angle .. .. .. ..| 8X 34 x +56 8x34 x -64 | 
2 | ee | : 
— | = = Plo aia. C | |——__—— 
24 RIRGG? As) cane rn “on nw! oe 87 x -44 38 x -44 39 x -44 
Face Bulb Angle .. .. .. «| 8X34X-54 8x34 x-58 | 9X3hXx-58 | | | 
26 Plate eee ee ee ee nee 37 X-44 39 X44 | 40 x -44 | 41 X-46 42 X +46 
Face Bulb Angle .. .. .. «| §X38hX-56 | 8x3hX-56 | 9Xx3hX-56 | 9x35 x -60 9Xx3hx-66 | 
| ‘ 
a reeset Beth te at ae ae | a ee | ese mt > a eee Rs 
— TE) ee belittle | 41 X-46 42 x -46 43 X-46 44 Xx +46 
Face Bulb Angle or DoubleAngle| 9 xBhx-b6 9x3kx-60 | 9x3hx-64 5xX4X+D2 } 
30 Winben! ?.5 ? 3. Sy SE 4 Gee <. 42 X-46 44 X-46 45 X +46 
; Face Bulb Angle orDonbleAngle % 9x34 Xx -64 9x 34 X -64 5x4x-52 . 
Renee Ome ee BS, Se | | pea ee We | 
Ph | | 45x46 | 
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BOTTOM TRANSVERSES. 


TABLE 1 


SPACING OF TRANSVERSES 12 FEET.” (Concluded. ) 
iiipate PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D | AND i = ee = 3 a = ma ra 
FACE BAR. 54 | 56 58 60 62 64 
Feet. Inches. Inches, Inches, Inches, Inches, Inches, 
30 Plate | 46 X +46 ry x +46 
| Doable Face Angle... .. .. ..! 6x4x-b0 6X4X-d2 
—_ ee —_ —_ | _ - _ ——— —— —_—— — —— | 
32 Plate | 46 X-46 48 X +46 49 X +46 
Double Face Angle... .. .. «. 6X4x-52 6xX4x-50 6xX4xX-52 
34 Plate 47 X +46 48 X +46 49 X +46 50 X-48 52 x -48 
Double Face Angle.. .. .. “| 6 xX4x-50 6X4xX-52 6X4x-Db4 6X4xX-56 6X4x-56 
36 Plate \ 50 X +48 51 xX +48 53X48 55 X-50 
| Double Face Angle.. .. .. .. 6X4x-52 6X4x +56 6X4x-58 6X4x-58 
es | ae E z = — a 
ee ime 52x -48 54x -48 56 X-50 - 
Double Face Angie.. 6X4xX-56 6X4X-+58 6X4X-58 
Plate : 57 X-50 
40 Double Face Angle.. .. .. .. 6X4xX-58 
| Plate 58 x *D0 
| 42 | Double Face Angle.. .. .. .. | 6X4xX-58 
ac eain PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND ~ a ee es es - 7 ae Se 
FACE BAR. 66 68 70 72 74 76 
Feet. | | Inches. Inches, Inches, Tnehe Tuches, Inches. 
Plate 
36 Double Face Angle.. .. .. .. 
38 Plate 57 X -50 59 X -50 
Double Face Angle... .. 0... 6x4xX-60 6xX4X-60 
| 
40 Plate 58 X -50 60 X +50 62 X -50 
| Double Face Angle., .. .. .. 6X4 +60 6x4xX-60 6x4 xX +62 
42 Plate 59 x -50 61x -50 63 X -50 65 X +50 
| Double Face Angle.. .. .. .. 6X4 x -62 6X4 Xx -62 6X4X-62 6xX4x-62 | 
aa Plate 60 X -50 62 X -50 64 X -50 66 X -50 68 x -50 
Double Face Angle... et 6X4xX +62 | 6xX4xX-62 6xX4xX-62 6x4x-62 6x4 x +62 
46 Plate 61-50 63 X -50 65 x -50 67 X -50 69 X -50 71 X-50 
| Double Face Angle.. zr 6xX4xX-62 6xX4xX -62 6xX4X-62 6xX4xX-62 6X4xX-62 6xX4xX-62 
| 


Lioyp’s Reaister or Surpprne, Lonpon.—16/h June, 1927. 


Feet, 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


FACE BAR. 


Plate... .. « 


Face Angle .. 


Plate.. . 


Plate... .. 


Plate... .. 


Plate... «. « 
Face Angle .. 


Plate... .. 


Plate .. 


Face Angle 


Face Angle .. 


Plate... .. 
Face Angle .. 


Face Angle .. 


Plate... .. « 
Face Angle .. 


Face Angle .. 


Plate... «= . 
Face Angle .. 


Plate... .. « 
Face Angle . 


Plate .. .. « 
Face Angle .. 


Plate... .. « 
Face Angle .. 


Face Angle .. 


| Face Angle .. 
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SIDE TRANSVERSES BELOW SECOND DECK. 


SPACING OF TRANSVERSES 8 FEET. 


AT CENTRE TO LOWEST DECK AT SIDE. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


TABLE 2 


(See Continuation. ) 


7 


10 


11 


12 


Inches, 
14 X +36 
3X3 X-36 


Inches, 
14 X-36 
3x3 X-36 


Inches, 


14 X -36 
3X3 X-36 


——$—————__——} 


14X-36 
3X3 X-36 


14 X-36 
3X3 X-36 


14 x -36 
3X3 X-36 


14-36 
3x3 xX -36 


15 X +36 
3x3 X-36 


Inches, 


Inches. 


Inches, 


18 


14 


| 
| 
Inches. 
| 
| 
| 
| 


15 X -36 
8x3 x-36 


| 


15 X36 
3x3 x-36 


16 X-36 
38 x3 X-36| 


15 X36 
3X3 xX -36 


16x-36 | 
3 x8 X-36 


15 X-38 
8X3 X-38 


| 
| 


16 X-38 
8 x38 X-38 


Inches, 


16 X-38 
34 x 34 x -38 


16 X-38 
8x3 xX-38 


17X38 | 
3 X38 X38 


17 X-38 
34 X34 x -38 


17 X-38 
34 x 34 x-40 


18 X-38 
4X35 x -38 


18 X-38 
34 x 34 x -40 


18 x -40 
34 x 34 x -40 


18 X +38 
4x34 x40 


19 x -40 
4x34 x-40 | 


| 4x84x-40 


al 


Plate... 2 oe 


| 20x42 | 
| 4x3hx-42 | 


-|— a ee 


20x40 | 


19 X38 
4x34 x-40 | 


20 x -40 


4x34 x-40 | 


20 x -42 
4x34 x-42 


21X-42 
4X 34x -42 


22 x -42 
4x34 x-42 


4X34 x -42 
| ) 


21x -42 


22x42 | 23x42 
(4x34x-42 | 4x35 X42 


24x +42 
4X34 x-42 


23 x -42 
| 4x 3$x-42 | 


23 x -42 24 x -42 
4x3hx-44 | 4x3hXx-44 


25 x-44 
4X34 x +44 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 8 FEET. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


TABLE 2 


(See Continuation. ) 


a Sl PLATE AT CENTRE TO LOWEST DECK AT SIDE. 

D AND ae 33 : | 

| FACE BAR. 16 17 18 19 20 
Feet. a | Tuches, Inches, Inches, Inches, Inches, 
ate | 
oe eee 24% -42 | 
26 Face Angle .. 4 x 33 Ad | | 
ae Ee ese) ee is eae 
ay Ristes | 25x44 | 25x44 | | | 
| Face angle .. 44 x 3} x -44 | 45X34 X-50) | 
aes aS eo ae.) cee ee ieee See | 
28 Plate .. .. “| 25x-44 | 25x44 26X46 | 
Face Angle .. 44x 34X46 5 X34X-50 5 34X50. | 
29 Piate.. .. «| 26X44 26X-46 | 27x46 | 27x46 | 
| Face Angie .. 4h x34X-46/5 X34X-50/5 xXB4X-50 54x 3h X-52 
se | —_ | eee x | z= &- Se e. 

30 Plate .. .. a 26 x +46 27 X46 28 x -46 29 X -46 
Face Angle .., 5b XBhxX-52 54x 84X52 54x 34x52) 6X Bh X-52 
| eae i Lo i ae »W| 

31 Plate .. .. «. 28 X46 29x -46 29 X +46 
| Face Angle e | 54 x 34 x -50 | 54 x 84 x -50 6 x 84 x-54 
2 = 8? ae ee ee C= eo aa 

| 

32 Plate... .. 29 x -46 30 X +46 
| Face Angle .. 5} x 3} xX-h2| 6X 34 x -52 

| 

33 | Plate.. .. “ 30 x -46 80 X +46 
Face Angle ., 154 xX 35X50 | 6 X 35 X54 

We ean) ee | t = 
Plate.. .. ..| 31x -46 

34 Face Angle ... 6 X 84 x +52 
— 2 —_|___|-_— 
Pike as 3 | $81x-46 

35 Face Angle ., 6X 34 x +54 

| 
— ae > |__| 
Plate .. «2 o: 
36 Face Angle .. 
37 | Plate... .. «. 
Face Angle .. 
ee el en a ee of a u 2 5 ee 

| 

| Plate.. .. .. | 

38 | Face Angle .. 
| Plate.. .. .. 

ti Be 
Face Angle .. | 
Sesh eee a = | 
| piate .. is | 

40 


| Face Angle .. 


i 


21 22 23 24 
| | lee oe 
Inches, Inches, Inches. Inches. 
| | 
| | | 
— | ee 
| | 
| 
| | 
| | | 
| 
| 
| 
| 
r a 
| B0x-46 
| 6X3hx-54 | 
30 x -46 | 31x-46 | 
6 X 34x -56 e x 34x +56 
BLX-46 | 82x-46 | BBX-46 
6X3kX-54 6 XBRX-54/6 X3EX-54 
82x-46 | 82x48 | 33x-48 
| 6X3hX-52 6 x3hXx-54/6 x 384 x -54 
preracg ararees 
32x46 | 88X48 | -84X-48 35 X-48 
6X8hx-b4 6 XBhX-54 6 XBEX-52 6 X35X-56 
ls 2s ahi | ee ge 
| 38x-46 | 384x-48 34 X-48 85 x -48 
6x8} x -54 6 x3hx-54/6 X3bX-56 6 X35 -60 
1 So ae | 
| 
34 x -48 35X48  386X-48 
64x 34x +52) OFX 3h x54 64X34 x +56 
= = Pere ater 5 
36 x -48 36 X-48 
(64x 8b x-54/65X4 X-54 
7 2 el = 
36X48 37 X48 
64 x 84X-56 6X4 X-54 


- 


37 X -48 


6hx4 xX-56 


f-- 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 8 FEET. 


TABLE rad 


(See Continuation. ) 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


DEPTH, PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
AND Brees \ 2 =e - pts CP ee : 
Dr in| FACE BAR. | 
25 26 27 28 29 30 31 32 33 
Feet. Inches. Inches. Tnches, Inches, Inches, Inches, Inches, Inches. | Inches. 
Piste: < } 
82 Face Angle “4 | } 
hbk onl) Parilic pas ee Sa ene A | 
| | | | | 
3 Piste %sinse oe | | | 
3 Face Angle .. | 
ie = = —— = Sl cqcj “ = 
pt Gees er 
34 Face Angle .. | | 
= ee = a Sy eee |! a ee ae pW Se SoS! See 
| | | | | 
5 UROR ew) ae) cas | | | | 
3 Face Angle .. | | | 
: se Le eS we meet ay jvc [L 
Piste c cs ul 80x48 | 
36 Face Angle .. § x 34 x -60 
Wy, joe are hehe ieee Fl ad Pd Cae are aca 
Plate.. .. «| $6xX-48 | | 
37 Face Angle J 6} x3} X-60, | 
eal . | pes I< 
Caen o i 
ee Plate... «| 37X-48 | 37X-48 
| | 
Face Angle .. 64 x34 X-58 | 64 x 34 Xx -60 | | | | 
go | st = | 87X48 | 88x-48 39 X +48 | | 
Face Angle ... G64 X4 X+58|64X4 X58! 64X4X-58 
ao |Z = «| 38X48 38x-48 | 39x-48 40 X-48 ) 
[Face angle .. 6X4 X-D6 6h x4 X-60) GEX4X-60  6hXx4x-60 | | 
=i 2S 2 ond | = * = 2 2S. = — } — ee ae 
ay [Ten | 88X48 | Byx4s | 40x48 | 41x48 | 42x-48 
Face angle ... 6X4 X-5D8/65xX4 X-58| 6EX4X-60 | 65X4X-60 | 65X4X-60 | 
ep ape bs re es ae he ee ies eee eee 
42 Plate .. .. .) | 39x-50 | 40x-50 41X-50 42 X -50 43 X -50 
Face Angle ... 6x4 x-60) 64x4x-60 | 6bx4X-62 | Gx 4x-62 | 64X4x-62 | 
p siya _ =e a > ee eee : . = 
a3 |fiate- - 40-50 41x +50 42 x-50 43 x -50 44-50 
| Face Angle .. | 64x 4x-64 | 64 x4x-64 | 64 X4X-64 | 64 X4X-64 | 64 x4x-64 
44. | Tien a 42 x +50 43 X-b0 43 X -50 44x -50 45 x +50 
; | Face Angle .. Gh x4x-62  6bx4x-62  Ghx4x-68 65 X4X-68 64 x4x-70 
45 Plate.. .. .. 43 x -50 44 X-50 45 X -50 46 X-50 47 X-50 


Face Angle .. 


I i 


64x4x-68 6)x4x-70 | 64xX4x-72 


6hx4x-74 6)X4X-76 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 10 FEET. 


TABLE rd 


(See Continuation.) 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
AT CENTRE TO LOWEST DECK AT SIDE. 


FACE BAR, | 


| 
| 
Pinte ., ic. «| 


Face Angle .. 


PIGbO 6 ss. <> 


Face Angle ., 
| 


| 
Plate... .. «. 


Face Angle 


Tnches, 
14 X-36 
3X3 X +36 


14 X +36 
3X3 X-36 


14 X -36 


-| 3X3 X-36 


Inches, 
14X-36 
3X3 X +36 


Inches. 


14°36 


| 3X3 X-36 


15 X -36 
3X3 X-36 


Plate .. .. « 
Face Angle .. 


PIAG@:..) sn” ve 
Face Angle .. 


PIBEG eae a¥ 
{ 
Face Angle . 


PIAbO a) isn. vs 


Face Angie .. 


BUARE aa an wee 


Face Angle .. 


RING pci on 


Face Angle ’.. 


EUAGO su, as os 
Face Angle .. 


| 
| EIARG oc cae. cal 


Face Angle .. 


15 X -36 
3X38 X +36 


16 X-38 


3X3X38 


Inches, 


11 


12 


18 14 


15 


Inches. 


Inches. 


Inches. Inches, 


16 X-36 
| 3X3 X-36 


16 X-38 
3X3 X-38 


17 X +38 
3X3 X-38 


17 X-38 
| 8x8x-42 


| 


17 X-B8 
| 
38 X3 X:38) 


18 X-38 
(3X3 X38) 


— :18X-38 
| 34 x 84 x -38 


| 


19 X-38 
| 34 x 84 x -B8 | 


| 19X88 
| 35 X34 x-40 | 


| 4x34 x-40 


18 X-38 
4X 85 X-38 | 


19 X-38 
4x 3} X-38 


20 X +38 


4X84 x-B8 | 44x38} x-40 45x34 x-40 


20 x -40 


| 


20 X +38 
44 x 3} x -38 


20 X +38 


{ 
| 
| 
| 


21x -40 


(APSE X40 45 x Bh X40, 


| 
| 


22 x-40 
45 X 34 x -40 


22 x -42 
44 x 83 x-42 


| 44 x 84 x -42 | 


Inches, 


21x-40 . 


22 x -40 


22 x -42 23 x -42 
44 X34 x-44 


23 X42 24 X +42 
4k x 84 x -42 | 44 x 84 x -42 


| 
24xX-42 
45 xX 84 x -42 


25 xX +42 
43 x 34 x -42 


25 X +44 
44 X34 X-44 


25 X-44 
44 x84 x-44 


26 X -44 
4h x 84 X +44 


26 X-44 
5 xX8hx-44 


27 X-44 


5 xX34x-44 
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SIDE TRANSVERSES BELOW SECOND DECK. TABLE ca 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
PLATE | AT CENTRE TO LOWEST DECK AT SIDE. 
AND 5 | — | = | 7 7 a ad F i 
FACE BAR. 16 | sly de wate 18 19 | 20 21 22 23 24 
” Inches. Inghes. Inches, Inches. Inches, Inches. Inches, | Inches, Inches, 
Plate.. .. «| 26°44 | 
Face Angle .. 5 X35 X-44 | 
LAR eran 7 eso a ci 
Plate... «| 27X44 | 27x-44 
Face Angle ar X Bh X44 | 54 xX 35 X48 
ee — -|- —|___—— Eee nih bees Sere eee 2 MOE. 
Plate.. .. «| 97X44 | 27-46 28 X-46 
| Face Angie .. 5b X34 X-44/6 XBbX-D0) 6X3 X50 — 
Plate.. .. «| 28-46 28x-46 | 29x-46 | 29-46 


Pace Angle .. 5hXBhX-44 6 X3RX-50 GXBEX-DO  6X3HX-56 | 


Plate... | 28x46 | 29x-46 30 x +46 31x -46 
Face Angle .. 6 X3hx-b2| 6x3hx-52 | 6xX3hX-D4 | 65x 3h X54, 
Ce | | 80x46 | 81X+46 | 81X46 | -B2x-46 
Face Angle .. | 6X34x-50 | 6X385X-54 6} X Bh X56 64 x4 -60 

— ieee ican ha i eaenee? a | 
Pinte... |! | 31X-46 | 382x-46 | 32x-46 33 X46 
Face Angle .. | | 6xX38hxX-56 | 65x4 ei 64 x4x-60 64X4x-60 

ES eS —— — 2 oe —_|-____—-- 
| Plate... .. | | | B2 x46 | 82x46 | 883Xx-46 34x +46 3D X46 
Face Angle .. | GX BkX-D4 | 6hX4 X-DB GEX4X-60  GEX4X-GO OFX 4X64 

é | 

$$ |__| + =". me Ectaeat Peewee es eee 
Plate... + | | | $8X-46 | 34X46 | 34X-46 35 X46 
Face Angle ..| | (65 X4 ahead 6} x4 x-60 | 64 x4 x-60 | 64 X4xX-64 

—_ : — — — - —_ ——__-—+—- ae - —_ - _—_———_—— 

Plate... « | | 83X46 | 34x46 BDX-46 36 X46 37 x +46 
| Face Angle .. | (6hxX4 X-b6) GEX4X-60  6EX4X-62 64X4X-62 64 X4X-62 
ee er | : : en eee ee oe 5 eae ae 
Plate .. .. “| | | 35X-48 | 386X-48 BEX4AS | 87 X48 
Face Angle .. GbxX4xb8 GEX4K-60 GLX4X-G4 6EX4X-64 


Plate.. .. 86 X-48 B7 X48 38 X +48 
Face Angle ..| 6 X4X-62 64 X4 x -62 63 X4xX-62 


car : ; 38 X-48 38 X +48 
Face Angle .. 64x4x-62 7 x4 X62 


| 


38 X48 39 X +48 
64xX4x-64 7 X4X-62 


Plate... .. « 


BY X +45 
Face Angle .. i 7 X4x-64 
| | | / ! 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 10 FEET. 


TABLE 2 


(See Continuation. ) 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


DEPTH. PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
AND a a oo eS ee | = 
FACE BAR. | | | | 
25 26 27 | 28 29 | 30 | 31 | 32 | 33 
ena ‘ oo ere a | oe 
Feet. | Inches. Inches. Inches, 4 Inches. Inches, | Inches. Inches, Inches. Tuches, ; 
32 | Plate .. oe oe | | | | 
| Face Angle .. | | | | 
Eee ERE ee Dee ee see ie 
| FUNG as acs | | 
33 Face Angle .. | 
| | | 
| Piste .. woe | 
34 “Face Angle = | 
talee = a 4. i eee Roemer ae 2 
| | | | 
bt \ | | 
| | 
35 | Face Angle a | 
PIStG. 45. sa) os 38 X -48 | 
36 | Pace Angle .. 64x4x-64 
a or © i i oe | Eo Ma ne eT | | 
39 Plate.. .. ..| $38X-48 | | 
Face Angle .. 64x 4x -66 | } | | 
} | SS 
————————_———— SS) ea : a 2 Wee _|-— 
38 Plate... .. « 39 X-48 | 89X48 | | 
Face Angle... 7 X4X-62 7X4X+64 | 
39 | Plate .. oe fae 39 X48 | 89x-48 
| Face Angle ..) 7 X4X-64 | 7X4X-66 | | 
bees Sk See ie. oe ee cee) eee | tee Bes ry Ls 
49. (oes | 40x48 40X+48 41X48 42 x -48 | 
(Face Angle ..) 7 X4X-64 | 7X4X-66 | 7X4X-66 | 7X4X-68 | 
ae "| eee enn ere |_|} —__}__—_—_|— 
41 | Plate.. .. .| 40-48 41°48 | 42-48 43 x -48 44 Xx -48 
| Face Angle ... 7 X4X-66 | 7X4X-66 | 7X4X-66 | 7X4X-68 7X4X-70 
| * || yee | 
—— 
42 Plate... .. 41X-d0 42 x -50 43 x -50 44x -50 45 x -50 | | 
Face Angle .. TX4X68  TX4X68 | TX4XK-70 | TX4XK-70 | 7X42 | 
———————— —_ a k = j | == ae — 
43 Plates. hoe 42x-50 | 43X50 44 x -50 45 X -50 46X-50 | 
Face Angle .. 7X4X-70 | 7X4X-70 | 7X4X-72 | 7X4xX-74 | 7X4X-74 ‘ 
| { } | | i 
Peale 2 Se As a as a. = eae : — anes > —— 
a4 Plate. 234. 44x -50 45 X -50 45-50 | 46X-50 47 X-50 
Face Angle .. 7X4xX-76 


TXAX70 | TX4X-72 | 7X4X-76 | 7X4X-76 | 
| 


| 
at te 


| 
4d X +50 
7X4xX-74 


46 X -d0 
7X4X:76 


—\— 


47 X-50 


7X4X°76 | 7X4X-76 


j 


<r NY 


— ——— 


48 X -50 49 x -50 
| 7x4x-78 | 
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SIDE TRANSVERSES BELOW SECOND DECK. TaBLE 2 
SPACING OF TRANSVERSES 12 FEET. (See Continuation. ) 
| 
| DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
DEPTH. PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
i AND _ co = _—— — 
La ae | | | | | | 
7 8 9 10 11 | 12 18 14 15 
|_ - <a —|— 
Feet, Inches, Inches, Inches, Tuches, Inches, | Inches. | Tnches, Inches, | Inches. 
15 Plate.. .. «| 15X-86 15 X-3B6 
| Face Angle .. 3X3 X-36 3X3 X36 
| 
= rr ; — ae 
te Me KBE | 15X86 | | 
, | Face Angle .. 8x3 xX-36 3x3 X-36 
| RIE ore| ae Sd De 
| 
Ye 15X38 16X38 17 X38 | 
Face Angle 3xX3X-38 | 3x3X-38 | 3x3xX-38 
. | et 2 ete 
or Plate .. .. 16 X +38 17 X-38 18 X +38 
Face Angle 3x3x-38 3X3x40 3 X38 x -40) 
——— — —_ | — ; | —EE — | | 
an Plate... 17-38 | 18xX-38 19 X-38 | 
Face Angle .. 3X3xX-38 | 3x3x-40 |35x3)x-38 ‘ 
oo [mt 19 X-38 20X38 | 20x38 | 
Face Angle .. 3x3x-40 |3}x3}x-38 4x345x-40 
| ag . | = we Bass 
a Piste es. 21x-40 | 21%x-40 21-40 
| Face Angie .. 34 x 8h x-40| 4x34 x-40 | 45 x 35 x -42 | 
op [me ~~ 21x40 | 22x-40 22x-40 23x-40 | 
Pace Angle .. 3h x84 x-42| 4x34x-40 | 45 x 84 X42 | 45 X35 X42 
_————E = oak — = |- ss 
ag men 22x42 | 93x42 | 24x-42 
Face Angle .. 4x3hxX-40 | 44x84 X-42 44x84 x-49 | 
2 : ae -| = [as be 
4 [Ten + 24x-42 | 24x44 25 x44 
Face Angle .. 4k x3hx-44 5 xBhx-44 5 XBEX 44 
— “a ees Ea ee he ee Ee ie ES Sen ees au Saal fee Ae 
on. \T= - 24 x-44 25 X44 26X44 | 27 x-44 
Face Angle 15 xBhx-42.5 xBhx-44 5XBhX-44 5 KBEX 4 
| 
96 [mt ~ | 26 x-44 27x-46 - 28 X-46 
Face Angle 5 XB8hxX-44 5x3hX-46 (5 X85 X-46 
ov SIA aa ln | 27X-46 | 28x-46 
; Face Angle ... | | 5x84x-48 | 54x34 X46 
OE es Es | S =} = ——— = 
28 | Plate... .. . | 29 x -46 


| Face Angle .. 


54 x 84 xX -46 


J } 


DEPre PLATE 
AND 
D / FACE BAR. | 
- : 16 
Feet. | Inches, 
26 Plate .. 28 X-46 
Face Angle ..| 54 x 3} X-48 
2” Plate .. 29 X +46 
Face Angle ..| 54 X 3h X-46 
Plate .. 29 X +46 
28 erie 
Face Angle ... 54 x 34X-48 | 
| Plate... . Xe 
29 30 X +46 
Face Angle .. 5} x 34 X46 | 
Plate .. 
30 
.Face Angle .. 
Plate .. «. 
31 | 
Face Angle .. 
IAGO i ke tsa 
382 
Face Angle .. 
Plate... .. 
383 
Face Angle . 
| Pinte...) .. 
34 
Face Angle .. 
PIBhO Sct <<, Gel 
35 
Face Angle .. 
Plate... . 
36 
Face Angle ., 
PUBRG cr as) .a5 
37 Face Angle ., 
Plate... . 
38 Face Angle ., 
| Plate... .. 
89 Face Angle ., 
PIBtO 6. a6, <0 
40 Face Angle ., 


SIDE TRANSVERSES BELOW. SECOND DE ECK. 
SPACING OF TRANSVERSES 12 FEET. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSY 


v4 


Inches, 


29 x-46 
6 x34x-50 


29 X46 
6 xX8hx-54 


30 X-46 
6 X3hx-54 


30 X -46 
64 X 35 X54 


18 


Inches, 


30 X 46 
6 x3hx-54 


31-46 


6 X3hx-54| 64 x34 x-58 


31 X-46 


64 xX 34 x -54 | 64 x 34 X-58 


82 X +46 
64 X 35 X54 


1K a, 
437 


AT CENTRE TO LOWEST DECK AT SIDE. 


19 20 21 
Inches. Inches, Inches, 
31-46 
32x-46 | 88x-46 | 38x46 
64X4X-56 | 7xX4x-62 
33 X +46 33 X +46 34X46 
64X35 X-56) 64X4X-58 | 7X4x 62 
33 X -46 34 x -46 34 x +46 
64 X85 X-58| 64xX4X-58 | 7X4X-64 
34 X +46 34 X +46 BD X 46 
63 x3hx-58) 64x4x-60 | 7x4x-62 
35 X -46 36 X +46 
64xX4xX-60 | 7xX4Xx-62 
35 X +48 36 X +48 
64xX4x-60 | 6x4x-62 
36 X-48 37 X48 
64x4x-60 | 7xX4x-60 


—_—_ = 


———_ | | | | | | _ 


Inches. 

85x46 | 

7X4xX-62 

35 x -46 

7X4X-66 

86 X-46 87x 4G | 

7x4xX64 | 7X4X-64 

86 X-48— 37x-48 | 

7X4X%-64 | 7X4X-64 

—_——__-—_—_——-|— — - 

37 X-48 88X48 | 

7X4X62 | 7X4xX-62 

88xX-48 | 88X48 _ 

7X4x-60 | 7X4xX-64 

88X48 | 89x48 | 

7X4X-62 ai 
40 X48 © 
74X62 rs 
pre 
Tax 

aad x 


SIDE TRANSVERSES BELOW SECOND DECK. 


484 


TABLE as 


< 


SPACING OF TRANSVERSES 12 FEET. (Concluded. ) 
| DEPTH (1) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
PLATE | AT CENTRE TO LOWEST DECK AT SIDE, 
AND — = —_ = ~ = a Ss = = 
FACE BAR. | 
26 | 26 27 28 29 | 30 31 32 33 
| | DP Deer ed | ie, Ye 
a _ F — _ ae te = — a 
Inches, Tuches, Inches, | Tuches. | Inches, Inches, Tuches, Inches, Inches, 
Plate .. .. 
Face Angle: 
Plate .. .. | | | 
Face Angle | 
| | 
a |---| eee 
Plate .. .. | / | 
Face Angle | 
— e1é | ahs ee ee) ee See eee eo 
Plate .. .. ‘| | 
Face Angle | | 
; | | 
Sp ie greene te read pe 
Plate .. ..| 40-48 | - 
Face Angle 7 x4X-68 
af bPos sts Sa ' = es =— 
Plate. 4.) 40 X-48 | | 
Face Angle!7 X 4 X -7() | | 
more | Bn a oe eC Ta ey = ae ae = 
} 
Plate...) 41X48 | 41X48 | 
Face Angle|7 X4X*70) 7X4X-72 | 
AD “Seep Sep ees Sere tec thle Seacie- 
| Plate... ../ 41x48 | 41-48 
Face Angle/7 X 4-72) 7X4X-74 
an | ‘ fo ee es oP te te 
Plate... ..| 42-48 | 42x48 48x-48 | 44x-48 | | 
| | 
Face Angle] X4%+70) TX4X-74 7 X4X-7T4 7X4X-76 
| 
zis = 22 a2 Ee Z 2 es ees ee et ae 
Plate .. ..) 42-50 43 X -50 44x -d0 45 X -50 45 X +50 
aro 7X4xX-72 7X4X-74 0 7X 4X76 7X4X-78 
| = = = = | = SS — ee ~ 
| | | | | 
Plate... 3 | 48X50 | 44-50 45 x -d0 46X-50 | 47X-50 
Face Augtes, Maas (5XBEx-DO DX BHXDZ 5K BEXZ DX BEX-D2 
¢ ae aa sae = Woe a. 
7 ee | mam ay a ae 
Plate .. (44x50 45 x -50 46x-50 | 47 x-50 47 x +50 
Rage Angles, | SXBEX-DL | SXBEX-DA | OXBEX-DL | DEXBEX-DA 5X BEX-DE 
| | — -|——___|—____- | : 
Plate .. | 47 X +50 47X-D0 | 48 XK-DO | 49 KO | 
Rage Angles, | DXBEXD4 | DXBEXDA  FYXBEXDG FLX BEX DS | 
} = | ~ ry = —————— = 
Plate - ..| 47 X50 48 X -50 49 x +00 50 X -50 51 X 50 
| acy Pee | BX BEX-5G | SEXBEX-D4 | 5EXBEX-56 5b XBEX-58 -6X3hX-58 
! | | 
Lioyy’s REeGIsTeR oF SHipprng, Lonpon.—5th March, 1925. 
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TABLE 3 


STIFFENING ANGLES to TRANSVERSES. 


STIFFENING ANGLES. 


DEPTH OF BOTTOM TRANSVERSE. 


Inches, | Tuches. 
Not exceeding 30 5X3 X 36 
= | —— 
ee 36 | 6X3 xX -38 
_ —— | —_ — —— —— 
| 
Pe 40 | 6 X 34 Xx -40 
ait agit ae eee A ad, 
44 and above, 6 X 3} xX +44 


DEPTH OF SIDE TRANSVERSE. SHORT STIFFENING ANGLES. LONG STIFFENING ANGLES. 


Tuches, } Inches. 
Notexceeding 18 $ 5X8 xX 36 


34 x 34 x -40 


32 and above. 34 X 8h x 44 6 X 3h x +44 


I.Loyp’s REGISTER OF SHIPPING, LoNDON.—5th March, 1925. 
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SIDE TRANSVERSES 


‘ ( 


in "TWEEN DECKS. 


TABLE & 


See Continuation. ) 


SPACING OF TRANSVERSES. 
| Var tees aes Fat 4 Rs Zz < ‘ Feet, ae fies a an ak: j,i 
peptH,| PLATE — 8 10 12 
eS en - —— : es : - 
| FACE BAR. HEIGHT OF "TWEEN DECKS. 
; Feet, idl Fell & Feet, +3 Z Feet, Feet, Feet. "Feet, Me Feet. . Feet. = 3 
| , an ee 9 ” 8 9 ” 8 9 
Feet, Tuches. Inches. Inches, Inches, Inches, Inches. Inches. Touches Inches, 
16 | MMe) 1B K-36 13 X-36 13 X36 14x +36 14 x +36 14X36 | 14-36 14x -36 14 x -+36 
Face Angle ..3 X3 X-36/3 X38 x-36/3 X38 X-36/3 x8 X36 3X3 X-36 3X3 X-36/3 x3 x36 3 X38 X-36 3 XB x-36 
16 | Plate ~ + | 18X86 | 18x86 | 18x-36 14x -36 14.X-36 14 x -36 14x +36 14 x +36 14x -36 
| Face Angie ...3 X3 X-36/3 X3 X-36/3 X38 X-86/3 x8 x-36/3 x8 x-36/3 x3 _X-36 3 x8 x-86/3 x8 x:8613 x3 X+B6 
| | | 
17 Me 1B KBE | 18-36 13X36 | 14. X-36 14 X-36 14 X +36 14X-38 14x -38 14-38 
Face angie 3 X3 X-B6 3 XB X-363 XB x-36/3 XB X-B6/3 XB X-36.3 x3 X-B6/8 XB x38 3 xB X38 3 XB x-38 
|... —- |- - ——|———_——— |- —— — —|————_—— 
1g |TM~ | «18x36 | 18x-86 | = 13x-36 14-38 14 x -38 14X-38 14x -38 14 X-38 14.X-38 
| Face Angle .. 3 X3 X-36 3 X38 X-36 2 X38 X-36/3 x8 X38'3 X3 X-38/3 X38 X-3813 x3 x-88.3 x3 x-38 3 x3 x-38 
om |-— — oe ere = —s * 
19 | mMee | 14X86 14X36 14X36 | 14X-38 14 X-38 14X38 14-38 14.X-38 14 x -38 
| Face Angie ... 3 X3 X-36/3 X3 X-36/3 X3 X-36/3 X38 X-B8/3 x8 x-38/3 XB X-B8 3 x38 xX-B813 XB X-38 3B XB X-B8 
J th Cee eS eee Se a eels On I eas ae = - atte, annie: | : 
20 Mee ~ 14X38 | 14X88 | 14 X +38 15 X +38 15 X38 15 X +88 15 X-38 15 X-38 15 X38 
| Pace Angle {8 x3 X-38/3 x3 X-38/3 x3 'x-88/3 x3 x-38/3 x8 x+38/3 x8 x-B8'3 x8 X38 3 X3 X-38 3 X3 X-38 
= | - a Nt a, - = as = ae 
} | 
oi |mee = | 14x88 | 14x-88 15 X-38 15 X-38 15 X-38 15 X-38 15 X +88 15 X-38 15 X-88 
| Face Angle .|3 X38 X-38/3 xB x-38/3 X3 X-38/3_ X38 X-38/3 x3 x-38/3 x3 X°38/3 X3 X-38/3 X38 X-38'3 x38 x-38 
-_—- er 7 — —| — —_ _ - —_———-. _ ——_ —— 
ag | Tate + -| 14X-88 | 14x88" | 15 x°38 15 X-38 15 X-88 15 X +38 15 X-38 15 X38 15 X-3 
Face Angle 3 X3 X-38/3 X38 X-38/3 XB X-38/3 XB x-38 3 X38 x-38/3 x8 x-38 8 x8 x-38/3 XB x-38 3 X3 X38 
93 | Rise. - | 14°88 15X-38 16 X88 15 X-B8 16 X-38 16 X-38 15 X-38 16 X-38 16 X38 
(Face Angie .. 3)X3}X-38 3h x3hX-38/ 3435-38 3h x3hX-3 (33 X 8b X38 | 3b X 35X38 34 x3hx-B8 34X3h x-38 3b x 3h x-38 
94 | Plate .. .. ~ 15 X-B8 IGX-B8 | 17 X-B8 15 X +38 16 X-38 17 X +88 15 X38 16 X-38 17 X-B8 
Face Angie... 34 X 3} X-38 | 3h X84 X -B8 | 34 X34 x-40 34 x34 X-38 3} X35 X-B8 34 XBEX40 34x34 x-40/ 34X35 x40 34x34 x-40 
— a ———————} ——— —-— SES — = | = 
| 
| Plates. .. ..| 16-88 17 X +38 18 X +38 16 X-38 17 X38 18 X-88 16 x-40 17 X +40 18 x -40 
25 lh ‘ le 1 1 1 l yo 1 1 1 1 alive Py ae 
| Face Angle .. 35 X34 X40 | 35X34 x40 35x34 x-40 35 X35 X-40 35X35 X40 34X34X-40 Bb x BEX 4035x345 x40 34 x 34 x -40 
; /Plate.. .. «| 16 X-B8 17 x -40 19 x -40 16 X +38 17 X-40 19 x40 16 X-40 17 x-40 19 x -40 
26 Face Angle .. 3l yx al yic slyaly, el yoly, alyeoly.,. ¢ oly. § 5 ¥ § ¢ : Sl yal y.49 al yol yy 
| aie BEX BZ X38 By X By X AO | 34 X35 X40 | 3h X34 X40 | 35x 3h x40 3x 34X-40 Bb X34X-40 Bh X34 X-49 34 X34 x -42 
| | 
-|—_——-|.___— ~“—— ‘ae Si oS 2s: 2 
oy (Plate... 17X-40 | 18x-40 19 X-40 17 x-40 18 X -40 19 X-40 17 X-40 18 X40 19 X +40 
| Face Angie .. 34 X34 X-40 33X35 x-40 35x35 x-40 343} x42 33 X 3h X-42 34X34 X42 34x34 x-42 34x34 x-42 34x34 x-49 
23: oes 17 X-40 18 X +40 19 X -40 17 X-40 18 X -40 19 x-40 17 X-40 18 X-40 19 X -40 
28 lGhawsnl y. BPS a hy Ol vel v2) P el ¥ i0|al vel 9i\elyaly.saielvel visaolalve it ls £9 
Face Angle .. 34X3)X-40 345X3)x-40 34x34 x-40 BhX3EX42 BEXBhx-42 3hxBbx-42 Bbx3hx-42 Bb x3hx-42 3S X35 x 42 
29 | Plate soe! 17X40 18 X-40 19 X40 17 x-40 18 x -40 19 X 40 17 X +40 18 X +40 19 x-40 
| Face Angle .. 3) X34 X-40 31X31 x%-40 84x34 x-40 34x35 X42 35X35 X42 34X35 -42) 34x34 x-42 34X35 x-42/ 35x34 x 42 
‘oe on Pee ie (jae. wa , a hh << = - aes? ee = as 
30 ; Plate... .. 6 17 +40 18 X +40 19 X-40 17 x -40 18 X -40 19 X-40 17 X-40 18 X-40 19 X-40 
34 X-42 | 35 x34 x -42 


“Face Angie .. 34 X 34 X-40 33 X3)x-40 
| 


35 X34x-40 34x33 x-42 


34 x 3} x -42 | 34 x 3} x -42 


| } 
aL a mR eames sores ————— ee eee 


34 x 34 x -42 


SIDE TRANSVERSES 
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in 


"TWEEN DECKS. 


TABLE & 
(Concluded. ) 


DEPTH. 


D 


Feet. 


31 


32 


33 


34 


35 


86 


387 


38 


39 


40 


41 


42 


43 


44 


| Face Angle ..| ¥ 


| Face Angle ..| 


| Plate .. os s+ 


PLATE 
AND 


FACE BAR. 


Plate .. .. « 


Face Angle . 


Plate .. 1. 


Face Angle .. 


Plate .. .. o» 


Plate... .. ..| 


Face Angle .. 


Plate... . 


Face Angle ..| 3% 


Piste 2° fo. scl 


Face Angle .. 


Plate .. 2. os! 


| Face Angle ..| 


Plate... Ge <« 


Face Angle 


Plate .. .. 


Face Angle .. 
| 


Plate .. .. «- 


Face Angle 


Plate .. os o 
4 X8hx-44/4 x8)x-44 


Face Angle 


Plate 1s xe es 


Face Angle .. 


Plate 2. 4... as 


Face Angle 


Plate... .. 


| Face Angle 
| 


| 18X- 


Feet, : 
8 
Feet, Feet, 
‘a 8 
Inches, Inches, 
17 X40 18 x-40 
34 x 34 x-40 132 x34 


X40 | 35 x3 


Feet. 


9 


Inches, 
19 X -40 
3x -40 


17 x -40 18 x40 19x +40 
34 x34 x-40/3).x 34x -40 | 34 x 34 x-40 
17 X-40 18 xX -40 19 x +40 
3 x 34 x40 | 34x34 x-40 | Bh X34 x -40 

| 
17 X -40 18 x -40 19 x -40 
| 34x34 x-40|3)x33x-40| 34x34 x-40 
18 X -40 19 x -40 20 X -40 


31x34 x-40| 3} X85x-40 
19 X -42 
1X8 x +42 


19 X42 
84x81 x-42 


18 x -42 
3) x 34 x-42 | 


19 X-44 
X34 x -44 


18 X44 
By X Bh X44 | BE 


18 X -44 19 X +44 


“| 34x54 x-44)| 34X32 -44 


44 
4X-44|4 x8hx 
| 


19 X -44 
4X3 “44 


} 18x-44 | 19x-44 
4 X84x-44/4 X8hx-44 
18 X -44 19 X-44 


|_ 
18x-44 | 19X-44 
44 x34 x-44/ 42x84 x-44 


18 X -44 19 X-44 


|\4 X 


34 x 34.x- “40 


20 X -42 
34 x34 x -42 


20 x -42 
33 x 84 x -42 


20 x +44 
34x 3h x -44 


20 X +44 
4 xX34x-44 


20 X +44 
4 X34x-46 
20 X -44 
34 X46 


og 


20 x +44 
4 X35 x-46 


20 x -44 
44 x 3h x-46 


SPACING OF TRANSVERSES. 


Feet. 


Inches, 


Feet. 
10 
HEIGHT OF 'TWEEN DECKS. 
Feet. Feet, 
: ae ee 
inches. | Inches, 
17X40 | 18 X=40 


18 X +42 


34x 3h x-44 | BEX Bh x44 4 


18 X44 
4X8} x-44 


19 x-44 
4 X34 x-44 


19X-44 | 


19X-44 | 


| 33 


34 x 34 x -42 | 


18 X -40 
34 x 84 x +42 


19 K-40 


2| 345x345 x-42 


19 x -42 


19x -42 
34 x 34 x-44 


19 X-44 


19X-44 | 
4 X34 X-46 

20 xX -44 
4 x34 x-46 


19 x 40 


(BEX By x 42 


19 x -40 


3h x 34 x -42 | § 


19 X-40 


19 x +40 


2135 x 3h x -42 


20 X -40 
3h X34 xX +42 


20 X +42 


20) X +44. 
ol x 3x “44 


oo os 


20 X +44 
x34 x-44 
20 X -44 
4 x34 x-46 


21x -44 


| 44 xX 34 X-46 


|. 


20 X-44 


| 
20x-44 | 


21x -44 


(4 xBkx-44/4 xX84X-46 | 45 x35 X46 


21x44 | 


4 X8hx-44/4 x34 X-46 | 45 x34 X-46 


19 K-44 


15 x84 x-44 | 


20x44 | 


5 X3hx-46 


21 x +44 


15 X84 xX-46 


20 X +44 


4b X3y X44 4p XBE Xd 44 x 3h x-46 
-| 18 X-44 19 x-44 20 x +44 
+) 4B XBR X44 | 41 x3) x-44 | 45x 3h 


19 X-44 
5 x3$x-44 


19 K-44 


20 X44 
5 X85x-44 


20 x -44 


X46 | 5 XBRX 44/5 X3RX 44/5 


21x-44 
5 x3bx-46 


| 

2% 44 | 
3h X46 ‘\ 

i 


° Feet, . 
12 
~ Beets” | Feet. | Feet. 
fe 8 9 
Inches, Inches. | Inehes, 
17 x +40 18 x 40 1x -40 


34x84 x -44 


34x34 X44 


B4 xX Hh X44 


| 
x Bh x-44/ 84x34 x -44 | 84 x35 x44 


17 x -40 sae 40 19 x +40 
34x Bh x44 Bh x Bh x44 Bb x BEX 44 
Bes |) eee 

exes. | US x4 es 40 
Sb XBR X44 | Bh X Bh Xx 4454 XBR x 44 

x40 | 1X40 | 19 X40 
3A x Bh x 441 BE x Bh x 44184 x BS X44 

18-42 | 19xX-42 20 x -42 
34 x Bh X44 | 35 Xx Bh x- 4435 X BR X44 
- | || ae 

18x-42 | 19x-42 20 x -42 

BS Xx 84 X-44 | 34 x 84 x -44 

IBxX44 | 19x44 20 X-44 
34 XBR X44 | 3} X Bh X44 | 4 x34 x-44 

—__———|—____— Z 

X44 | 19x-44 20 X +44 


34 x34 x-44 


18 X -44 


4 x3hx-44| 


19 x44 
44 X34 X44 


19 X-44 


19 X-44 
4 x3Bhx-46 


4 X38 x-46) 


4 X384X-46 


| 20x-44 
4h x 84 X-46 


20 X +44 


20 X -44 


44x 35 X46 


21x44 
44 x 34 X-48 


21xX-44 


44 x34 x-44/45 x34 x-46 45x84 Xx-48 


19 x -44 
44 x3hX-44 


20 X -44 
5 X85 X46 


20 X -44 


\5 xX84x-46 


20 X +44 
5 x34x-46 


20 X 44 
44 x 34 X-46 


| 21 x-44 


21X-44 
5 x3hx-46 


21x -44 
Hy x 34x “46 


15 xX84x-46/5 


21x44 
44 x 34 x -48 


| 22x44 
x3 x-48 

| 22 x-44 

| 5 x34 x-48 


22x -44 
b x34 x-4& 


| i a ee eee 
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UPPER DECK TRANSVERSES. 


TRANSVERSES IN SUMMER TANKS, TABLE 5 
BREADTH ; SPACING OF TRANSVERSES. 
OF SHIP. PLATE AND 


FACE BAR. 


Inches, Inches. Tnehes, 


Pimte olen he as 10 X -B6 10 X -38 1l X -388 
Face Bar .. .. «. eee “BG 8 x8. x -38 | 34 x 3} x 40 
a ie ee +38 } 1l X -38 11 X -40 


Face Bar sc sk xx § § “BS | 34 x 34 me y eee 34 x -40 
PIaOhi laos coo pea | 11 xX -40 12 X -40 


Face Bar... 84 x 84 x -40 | 4 x 8h x +4 4 x 34 


zinta as ot ck 12 x +40 12 x -40 
Face Bar... 4 x Bh x -40 44 x 84 x- x 84 X 40 — 


ro er 18 x +40 14 x -40 “15 X +40 
Face Bar... w. 5 x 34 x -40 5} xX Bb X 46 6 x 8h x -50 


TRANSVERSES IN EXPANSION TRUNK. TABLE 6 


BREADTH 
OF SHIP. PLATE AND 


FACE BAR. 


Tnehes, 
Pista Soce ne Ken +t 12 X +36 
| Breadth of Flange .. | 5 


Plate. s, sree “f 15 X -40 
Breadth of Flange .. ‘ 5 


Piates<n ae) | 4 . 17 Xx -40 | ; 18 x “40 
Breadth of Flange .. : 5 5 
Trine nee . x +40 19 x +40 


| Breadth of Flange .. v 5 = 
X. 9 x +40 | 20 X 40 


| Breadth of Flange .. 5 5 


SECOND DECK TRANSVERSES. TABLE “ 


BREADTH : SPACING OF TRANSVERSES. 
OF SHIP. | PLATE AND 7" ao aoe 
B FACE BAR. 8 10 12 
Feet, totiiee: | ashen: Inches. 
Pigeon weer 12 x +38 14 X -40 16 X -40 
80 lifncw wat & ad. pac 33 x 3h x +44 | 4t x 34 x Ad | 5 XxX 34 a id os 
i. a Pinto 59 ee Pereee 14 xX +40 ‘ | 16 X -40 18 x -40 
Face Bar .. .. .. ees! 3} X +50 54 x 3h x -5O 6 xX 34 x i 
ae {eee 16 X -40 18 x “40 20 x “40 
50 Face Bur... .. 54 x 84 X -50 6 x 8h x -50 6 X 35 X -60 e 
3 alt San pas 20 x +40 f 22 x +42 “24 x42 
60 Face Bar .. ., .. 8. °X 3h x +50 6 xX 34 x 60 6 xX 35 x *70 oe 
; b al Pintate ee 24 X +42 | 26 x -44 ee Te ee 
70 | Face Bar .. .. 6 x 3k x -60 64 x 34 x -60 64 xX 84 X -70 


Luioyp’s Recister or Sarppine, Lonpon.—5th March, 1925. 
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in each TANK. 
SPACING OF TRANSVERSES 10 FEET, 


MOULDED beprH D oF VESSEL IN FEET. 


BOTTOM LONGITUDINALS Where ONE TRANSVERSE 


TABLE 8 


(See Continuation. ) 


rss 16 17 18 19 / 20 21 22 
| x Tnehes. Inches, Tuches, Inches, / Inches, Inches, Inches, Inches, 
8000 [| 9x84x-50 | 9kx3hx-46 | 9} x a x48 | 95x34 x-50 
aaa, ZS | x aa ee = a ena | £ 2 ee Es. 
4000 94 x 34 x -50 orksl x: 52 | 10 Ane 10X34X-48  10x3Bhx-52 
_ ——— > — Py a ——-— -- —-' —_ _ 
5000 | shxalx 06 | 10 X3%X-48 | 10X35X-50 | 10x3hx-54 | 105 X3hx-48 104 x 3} x-50 
ee a | =| Pe, a ee =a eee 
6000 / | 1OX85X-D4 10 x3hx-58 105X384 xX-50 10h x 8h x-54 


tae x 3h x -54 


11 x3}x-48 


-| LONGITUDINAL 
NUMERAL 


bex.D 


MOULDED DEpru D or VESSEL IN FEET. 


Inches, 


103 X 34 x -56 


6000 


30 


11 X35x-50 


1l x34x-54 


og | 


} 


! 


24 » 25 / 26 ' 27 28 
| Inches, Inches, Inches, Inches, Inches, 
11 x34x-50 
L ae eS: a 
| / 
ll en 11 x3}x-56 
113 x 34 x-48 yxab 50 | 114 35x-52 | 114K 3h x54 
a -+-— : h = 
ee 11} x 3h x54 11} x 34 x -56 | “bs 58 | 
|: 114X35x-56 | 114x34x-58 


| 
| 
H _ = — 
' 
| 


heat “60 
| 


| 
114 x 34 x -64 | 


12 x 84 x -54. 


12x 34x -56 


12 X34 x -60 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 


in each TANK. TABLE 8 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
BIER MOULDED DEPTH D OF VESSEL IN FEET, 
LONGITUDINAL aS = oh ee _ — La = 
NUMERAL j | r 
L xD 31 | 32 33 34 35 36 | 37 
aoe ee ae : rn eee = 
a Inches, Inches, Inches, Inches, Inches, Inches, | Inches, 
11000 3 12 x 34 x -60 
2 y Leen = = : F Bre). | > 
[+] 
12000 (B) 12xBhx-G4 [1235x3550 
13000 | A | 12x84 x 34x -50| 12x 84x 34 x -54 | 12 X85 x Bh x +56 
14000 12x 34x 34 x -56|12*85x3hx-58) 12x4x4x-52 
15000 | | 12x4 x4 X-52| 12x4x4x-54 | 12X4X4xX°-56 | d 
—_—_—_| 3 an SSE a 
| x | 
16000 z 12x4xX4x-56  12X4x4x-58  13K4X4x-50 | 
= | Seen ble Ban 7 vz el eS ini i Se 
17000 fs 13X4xX4X-52 13K4xX4X-54 18K4K4X-56 
a mcd pl | = 7 es 
18000 | ‘ 13X4X4X+56 18X4X4X-58 
——| ; i — - - == : . ee je —=5 
19000 iV —13x4x4x +62 
ee ee SST CAIN. 
Sen MOULDED DEPTH D OF VESSEL IN FEET. 
LONGITUDINAL 
NUMERAL : aaa ek re St —T oo 7 
LxD | 38 39 40 41 42 43 44 45 
Lo E es Ss see 
- Taches, Inches. Inches. luches, Inches, | luches. Inches, | Tuches, 
17000 18 X4X4X-58 
aaeinen 4 Me ——|--— 
| - | 
18000 | }18X4xX4xX-60 14x4xX4xX-50 | | 
_ | ae | —— — —— 
19000 | |1BX4x4xX-64 14K4XK4X-54 14X4X4X-56 
E | | | ' 
20000 | 4 | |/144X4xX%4X-56 14X44 -58) 15 xX4xK 4X52 
21000 I | | 14X4xX4%X-62,15X4X4x-56 15X4xX4x +58) 
1 | = : Po ete ae neem een cre mae 
1} | atl 
| 15} x -44 
22000 11 | (15x4x4xX-60 15x4x4x64 7? 
he | 4X34 x-44 
SSeS lt | ee ae = i E 
| 16 x +44. 
23000 V 5xX4X4X-66 
- : 4x 84X44 
| 16 X44 16) x-44 
24000 4 : 
a 4xX85x-46 4X35x-46 
J} fy |__ = : c= = = SF a Se a ee =. oe —=~ 
2) 
|< 4 Xx» 7 X+44 17 x-44 
25000 |e | | | 16} X44 ag i 4 
| 2 | 4xBhxX-46 | 4X85xX-46 | 4xX35X-48 
aK Sag eae ees ee pe Na 5 ee ee ees pee Be Gaal ie ce eS 
he 174 x -44 174 X-44 
2 | 3 f 2 
aided |B | | | 4x3hx-46 | 4x8hXx-48— 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell bar need not exceed *50 inch. 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 


in each TANK. TABLE 8 
SPACING OF TRANSVERSES 12 FEET. (See Continuation.) 


7 SIRS MOULDED DEPTH D or yessEL IN FEFT. 
LONGITUDINAL 


NUMERAL : ==") l eerie x i ei c 


iD 15 16 4" 18 19 | 20 21 22 


|. Inches, Inches, | Inches, | Inches, Inches, | 
11X34x-48 | 11x3hx-56 11} x 3hx-48 114x834 x-52 | | 


Inches, | Inches, | Tuches, 


3000 


i 


4000 


—— 


5000 


Bs ei See | = ee oe | 


| 7 | a 
11x 34x -58 114 x 84 x -52 | 114. x 34 x -56 114 x 33 x -60 12 X 84 x +50 | | 
| 114 x 8h x-56 | 114 x 8h x-60/ 12 x34x-50) 12% 84x54 | 12x84 x-56 | 


. 12x8}x-60 


| == 


6000 12 X34x-54) 12x 8h x-58 | 12X3}x-60 | 12x 34x 3kx-50 


<- - — —-BULB ANGLES-— - — >> 


| 12x34$x-64 | 12x3hxBhx-54 


<---- CHANNELS ----> | 


=. 
ts! 25 — . : 
- { —_ —- a 
i 
pine AL MOULDED DEPTH D OF VESSEL IN PEET. 
NUMERAL fink on - ~ — : £ 


ixpD 23 24 25 26 27 28 29 


| ae 


i Tuches, Inches, Inches. Inches, luches, laches, 
12x 34 x 34 x -50 | 


Toches, 


6000 


12 x 8} x 34 x +54 12x 34x 3hx-56] 12x4x4x-50 


7000 


8000 


_ 


9000 


12x 8} x 84 x -58 12x 35x 34-60] 12x4x4x-54 12X4x4%x-56 | 


| | 


} 
12x4 x4 X54) 12x4x4x-58 12x4x4x-60 | 13x4x4x-50 13X4x4x-52 


10000 | 12K4x4x-64 | 18K4x4x-59 13X4x4x-54 13 xX4x4x-54 


| — —— — | —_—_—___- — ~~ — — —- — — -_- 


{ . = 
11000 |: 13X4xK4X-54 | 1SK4X4X-56 | 18K4K4X-58 
j | | 


| 12000 


13X4x4x-62 


13000 


= = — —— = OHANNEDS — — — = es 


14000 | | | 


| - | — = = | a = —— 
15000 vi / 


a. : 
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BOTTOM. LONGITUDINALS where ONE TRANSVERSE 


in each TANK. TABLE 8 
SPACING OF TRANSVERSES 12 FEET. (Concluded, ) 
FIRST | MOULDED DEPTH D oF VESSEL IN FEET. 
LONGITUDINAL | ee a ane Re = Oe org = me _ ee: 2. 
NUMERAL - 0 ae OK 2 a 
LxD 30 | 31 | 32 33 34 35 36 
| | Inches. | Inches, laches, Inches, Inches, Inches, Inches. 
11000 = Ms 14K 4K 4x-50 
12000 14X4X4X-52 | 14K4K4X-54 | 
| | | 
$$ |] —____- -|— - Pee eee 
13000 | WAX4x4X-b4 | AK AX4XDG LAK AKAX-5B | 1X4 X45? | 
le nated eal ae on ee ee eet 
14000 | | 14K4X%4x%-60 | 14K4K4x%-60 | 15xX4xK4xX-54 | 15X4K4X-56 
a ae aa aie aaah eee rom: = cee Seer Se 
15000 rE | «14x4x4x-62 | 1b X4K4x-56 15x4x4x-58 | 15x4x4x-60 
eee | ane REET ee: ong 
16000 ae 15 X4X4X-60 15x4x4x-62 ) 15X4xX4x-64 | 15X4x%4X-66 
SE eee | . a fe sae} i | a nee ee , 
17000 =| | | 15X4X4x-68 | 15xX4x4x-70 
| | 
ai ——— =I | ee ee — —— — pa | = 
18000 | | 15xX4x4x-74 
Pe ae 0 eres fees eee ie 5 aie eee eee ee 
19000 
erst a eine ak Sie ae ' ; 
LONGITUDINAL MOULDED DepTH D oF VESSEL IN FEET. 
NUMERAL = 7 Sa = 3 - SS 5 — 
ex 37 38 39 40 41 42 43 te 45 
| 3 = ? ene oF yay a 
| Z Inches, Tuches, Inches, Inches, | Tuches, Inches, Inches, Tnehes. Inches, 
17000 § 15x4x4x°72 | 
° | oe 
ot 
17x -44 17 x-44 | 
18 A 
sind 5 AXBEX 44 4X BEX AE | | 
“Tt week | aekseda ll Gab wein. Cees ‘ z 
eae | 17X44 174 x 44 | 17h x 44 
: AX3hX46  4X35X-46 | 4x35 X48 
ne ae eT eee ee Aa ek, wits > i 
20000 (| rid. te 44 he 44 18 es 44 
4x34x-48 | 4x35x-50 | 4xX35x-50 | - 
8 tf | 18. da {. 18hx4e. | ‘Agsaes | 
2 « 9° | 2 | « | 
Ae a —4x385x-50 | 4x B4x-50 | 4x85 X48 
_ oO <i = a? - as SS ee - — —s ma | - —--+— — _ — ee 
< | 
Dy | 19 x-44 | 19X-46 19 X-46 
2 | 
=e z 4x34x-50 | 4x84x-52 | 4xX84Xx-54 
SS a = ~ oy = = [to aa Gag a 5 = fe =: ar i — a= 7 == 
; et | | 19X46 | 194 x -46 20 X -46 
ee ca | AXBhX-54 | 4xXB4X-54 | 4x34 X “D4 
pane | | 20 X46 | 20x48 | 20x48 | 20x-50 
4X35X-52 | 4x8hX-54 | 4X8RX-56 | 4X3 X-58 
I : =" a i | 20x-48 | 20x50 | 20x-50 _ 
9 } 
an000 | | 4X 84X-56 | 4xBhX-56 | 4x 3h x-60 
— ' —s = —— —— oo LS ~—} —_ _ — { — — } _ ——_—_____ -_ 
| | | | 20 x +50 20 x -50 
26000 |’ | | | 4X34x-58 | 4x84 x-62 


| ee ee 
The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell Bar need not exceed *50 inch. 


BOTTOM LONGITUDINALS where MORE than ONE 
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TRANSVERSE in each TANK. 


SPACING OF TRANSVERSES 8 FEET. 


TABLE 9 


(See Continuation. ) 


LONGITUDINAL 


<----—-———— — — BULB ANGLES 


NUMERAL 


eee 


24 


26 


“Inches, 


Inches, 


11x 34x -54 


6000 11X35 x-48 
7000 || 11xa4x-50 | 
a ea 
a pit] ; 


114 x 34 x -46 | 


11 x 34 x -48 


28 


Inches, 


Tuches, 


11x3}x-58 


| 


113 x 34 x -48 | 


114 X 35 x -50 


11} x 35 x -52 | 


11} X 35x -56, 


FIRST MOULDED pEpra D or VESSEL IN FEET. 
LONGITUDINAL - ls = a : 
NUMERAL | | | 
LxD 15 16 17 18 19 | 20 21 22 23 
- —|— ———_1 — _ —|—-- \— SE | — > | - -- -- - ——- 
A Inches, Inches, Tnches, Inches. Inches, Inches, Inches, Inches, Inches, 
3000 9X35X-44 19 x3hx-52/9bx3hx-44 3 X Bb X46 | 
| 
— is = 1 Be ae = S| ae aa es 
| 
4000 1 95 XB} X46 | 95 X84 X46) 9b x BE x50 | 10X34 X-44 | 1034 x-46 
re | | — — — — _ — —— -|— — — | —-. _ -|—- _— — —| — — i —————___ 
5000 95 x 35 x -50 93 X35 X-54| 10x 84 x -46 10 X 35 x -50 10} x 34 x -44) 103 x 34 x-46 
= lets —|- we oan Oe ee |_ +E —— a a = aah, £ ey Re a 
6000 /10 x84 x-50 10X35 X-54 10} x 34 x -46, 105 x 8} x -50.104 x Bh x -52 
Z = a al se ae ee Ee eS eee peers i =e - : ee 
; 10} x 34 X +50! 10} x 34 x-5.4.104 x 84 x -56 
105 x 84 x -60 


30 


12X34x-54 | 12x34x-56 


12X8}X-58 12x34x-60 
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BOTTOM LONGITUDINALS where MORE than ONE 


TRANSVERSE in each TANK. “taste O 
SPACING OF TRANSVERSES 8 FEET. (See Continuation. ) 
FIRET | MOULDED DEPTH D oF VESSEL IN FEET. 

LONGITUDINAL ae re ee ae _ 2 eee aoe eS eee } = 
NUMERAL ‘thie os | l "7 / 
web 32 | 33 | 34 | 85 | 36 37 38 

A Inches, Inches, Inches. Inches, | Inches, Inches. Tnches, 
12000 |! 12x34 x34 x-46 | 
ee ee : | | as = 
13000 (| | 12x 8hx Bb xX +50 12 X Bh x 35 X52) | 
= sien = | ae — Es |e = i — 3 ooo, OS Se ees 
14000 12 x BEX BA X-b4) 12x84 x34}Xx-56 12x4x4x-50 | 
15000 | 12x BhxBh x58 1ZX4X4xX52  12K4K4K-52 | | 
Caen a zeal — a= eee) Pee 
16000 | | 1ZxX4x4X-D4 | 1ZX4K4X-DG | 1BX4X4X-50 | 
| 
= |e | awe ah ee — aH —_ _ — a re 
17000 | | | — 1BX4x4x50 | 1B X 4X4 X52 13X4xX4x-52 | 183K4x4x-54 
18000 IT | | | 13X4X4X-54 1B K4K4X-56 | 18K4X4X-58 
zm ‘See ee eee ee eerie Ee nS 4. 7 fae sc ee 
19000 ‘| | | | 13X4X4x-58 | 13K4X4X-60 
— ———} —- -|-— as 
20000 |v | | 
an 
SIRE) | MOULDED DEPrH D oF VESSEL IN FEET. 

LONGITUDINAL a. Pg ee f aa ong os 
NUMERAL | | | 
L xD 39 40 41 | 42 48 | 44 45 

| Inches, luches. | luches. Thches. Inehes. | Tuches, Inches. 
170008 | 
| t | } 
| : | . 
18000 || 14x4x4x-50 | 
- a) —— = a Ss =e _ 7 _ See SS SSS See 
1 | | | | 
19000 | | | 14x 4K 4-52 | 14 X4x4X-54 | 
: i ae kits : Ae ee mel = a 
E: | a : 
20000 4 | 14K4xX4x-56 | 14K4XK4x-58 | 15X4X4xX-52 
= |B | | |——— : 220) Sue 
| | 7 - 
21000 | | | 14K4X4xX-62 | 15X4x4x-56 | 15xX4X4X-08 
hi | | 
Ld | . ; 15h x-44 
22 LHe oxX4 x-60 | 15X4xX4X-62 
22000 : | 15 4X4X-60 | 15X4xK4x-6 unee Krad |. 
—_—- =|; | _ —_—|— —_|——— - ——__—_—_|—— — 
| | 16 x-44 
22 | 1bx4x4x-66 
niall | | : "| 4xBhx-d4 
ee Leal | | 16 x44 165 x -44 
pie a | | 4X 34x +46 4X 34X46 
| --{-— —-——|--—~ — Sf 
= | 2 | 16} x -44 17 %4w ves: 
ra la 4x34 x -46 4x34 x-46 4x34 x -48 
he : ie Se z oo: = beats 
on P 174,x-44 174, x -44 
26000 3 4xX35x-46 | 4Xx85x-48 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell Bar need not exceed *50 inch. 
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BOTTOM LONGITUDINALS where MORE than ONE 
TRANSVERSE in each TANK. TABLE Q 


SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
pe erdaee MOULDED DePTH D oF vessEL IN FEET. 
ae _ “ = = ee 
ese D 15 | 16 17 18 19 20 21 22 
Inches, Inches, Inches, | Inches, | Taches, | Inches, | Inches, Inches, 


8000 ILX35X-44 11x 3}x-50 ll xX3$x-54) 115 x3} x-46 


11} x35 x +56, 


| 


‘ 

! 

—_—__—_|| —|-___ eel : 

4000 | 11X34 x -54 11} x 3) x -46 | 114. x 85 x -50 114 x 34 x +52 
A 


12 X84 x-54 


| 


5000 


12 x 84 x -52 
ae 


— —— —- —| —_—_ _- | — ~~ - - - —~— - |-— ~ — EE 


11} X 3} x -50 | 114 x 8} x +54 | 113 X3}x-56) 12 x34x-50 


% 
< 
2] 
B | — a “ 
6000 114 X34x-60/ 12 x8}x-54) 12x3}x-56 12 X 34 x 84 x -46 
= | =, - = a = a ee | — ear SS ee oe ane eee ee 4 
7000 v | 12 X 85 x -60 | 12 x 34 x 8h x -50 
Sih. ul... eee, I 
8000 A | 
|! : ~ a = Seo bg oe ny o_ 
—| | | 
9000 E | 
Eee ee er eeee sa Ls oe heir eee arr eee CS 
<« 
10000 8 
| | i — | — |__|. ee seaaks = ; 4 = 
11000 Vv 
i i] ’ 
po —— a ee 4 coi st ot 
ee MOULDED DEPTH D OF VESSEL IN FEET. 
NUMERAL | : ¥ : i ae ee ey = Tih RP Pe eae at ae ES: 
LxD | 23 24 25 26 27 28 29 
a : Tuches, Inches, Inches, Taches, Inchex, Tnehes, Tuches, 
6000 12 x 34 x 34 x-48 | 
a F _ — << ee ee ee —— ee ee = x —— ee ey) ee cl — | 
7000 12 x 84 x 34 x -50 12 X 35 X 3h x -52 /12 x 84 x 84 x +56, 
a ——— ' <a ee —— =a a —- aes ——s Fe ors eepdieniaticiiee a Ps = —— — 
8000 | | 12 X33 x 35 x -54/12 x 34x 3h x -56 12 X34 X 35-60, 12x4x4x-54 
‘ 9000 pu. 2X 84x8hXx-60 2X4 x4 X-54l 12X4X4X-5E 12X4K4X-60 | 18X44 x48 
| |——__ a ee ee ee ee ze ca a an I he ek 
10000 8 (12K 4x4x-60 13K4xK4x-50 13K4K4x-552 «1B X4K4 XDD 
Kis I aS negra 5 gs ee ee s eee 
11000 et | 13X4X4x-D2 13X4X4xX-54 18K 4K4X-56 
| | a ol cr a ee Me a (eS Se | 
1200000 | | | 13x 4x4x-60 
Pease | E , gets aL ee | ae ee eee eS 
13000 | | 
<7 ag) |) Pe eee aoe ae si = > Heese <hios 7 
14000 ay / 
15000 Vo | 
| | 
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BOTTOM LONGITUDINALS where MORE than ONE | 
TRANSVERSE in each TANK. TABLE Q 


SPACING OF TRANSVERSES 10 FEET. (Concluded. ) 


FIRST MOULDED peptH D OF VESSEL IN FEET. 


LONGITUDINAL | 
NUMERAL ns | as a Pia ; a 
LxoD 30 81 | 32 33 34 35 36 
| i Tnches, | Tnehes, Tnches. Inches, Tucher, _ Inches. Inches, 
11000 1 1AX4x4x-50 | | 
$e 0 eee ms : eee etre 5S | 
12000 | | | 14xX4xX4x+50 | 14K 4xX4x°52 | 14K 4xK4x-54 
| | 
cia | Sameera = rns Fo. ey Ses 
13000, | | WAX4X4x-52 | 14K 4X4AX-D4 | L4X4X4X-D6 | 1D X4X4-X-50 
—| || - ~ i 
14000, 14xX4X4X-D8 | 14K4X4X-60 | 15X4X4x-52 | 1D X4K4X-54 
ee >= és a 5, > att a a os = Pay 
15000 - | 14X4X4X-62 | 1SX4K4xK-54 0 15 K4K4x-56 1b X4X4X-58 
mo 
—— + a = = ees eS) Pa ee ee 2 ae ee ee Se es ae 
16000 | 1bX4X4X-b8 | 15X4xX4x-60 | 15X4K4xK-62 | 1bX4X4x-64 
17000 : -15X4X4X-66 | 15X4X4X-68 
~ Ti ss > ; AG * 4 
18000 | BX 4x 4x-72 
=s Nee ee ey = pak oe al 
19000 Vv 
FIRST ‘ . t p r ee ee ae Eis ay * 
LONGITUDINAL MOULDED DEPTH D OF VESSEL IN FEET. 
NUMERAL _ = Serer Geer — a Se Sh i =e 
sl © 37 | 38 39 40 41 | 42 | 43 
5 a % = ar jp ————— =——— = = a | [a ae 
id | 
< | Inches, Iuches, Inches, Inches, Inches, Toches, Inches, 
17000 4 19x4x4x-7 
|o PS ern = ee, 
165 X +44 164 x -44 
18000 
4 4x 34 x-44 4X34 xX: “46 
: Faye ere oad oo a 
19000 | 165 Xx Ae 17 x +44 17 x-44 | 
: 4x3hx-46 | 4x35 x-46 AXBE X48 
| 17 x-44 | 17hx-44 | 18 x-44 | 
20000 
| 4X85x-48 | 4x35x-48 | 4x3hx-46 | 
F 3 18 x-44 184 x +44 184 x -44 
21000 a | 
igs 4X34X-48 | 4X34x-46 | 4x3bx 48 
| agua 8 | = Neve oer 1 iat Fear = : 
<4 | | 7 
22000 at | 18) x44 19 x-44 19 x-46 
% 4xX34x-50 | 4x34x-48 | 4x34x-48 
2 | 19 x-46 | 19kxX-46 | 20X-46 , 
2 & 
— z 4X 35X48 | 4x Bh X48 | 4x 3h x48 
if Teen oo fe | 90 x-46 | (20x-48 | 20x-48 
be ee 5° 4X 35X50 | 4x34x-d0 | 4x 34x -52 
snek | | Pers b= = | 20 X +48 20 X50 20 x +50 
| L| | | | | 4X85X-54 | 4x85X-54 | 4x 35x -56 
— 7 —— | = | Ra nee Sos | = eer © 3| os ree a 
26000 ta) | | 20 X “50 20 x +50 
| 4X35X-56 | 4x 3h x-58 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell Bar need not exceed 50 inch. 


=~ 
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- SIDE LONGITUDINALS where ONE TRANSVERSE is 
| FITTED in EACH TANK. TaBLcE 1O 
SPACING OF TRANSVERSES 10 FEET. 


(See Continuation. ) 


FIRST DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
LONGITUDINAL © IN "TWEEN 
NUMERAL lS —— a ee ~ —--—— - —— 
DECKS. | | 
ED, | 10 12 14 16 18 20 22 


Tuches, | a Inches, | Inches, | te ‘ Inches, = in ie 7 Inches, uaa 
3000, | A| 6 X38 X-34 | 6}X3 x-88 7 x3 x-40 
i aN he =)! aie. 4 x ora -.% - 
4000 | 6X3 x-36 7 XB X86 7 KB x40 | 
5000 | lo xs x88 7 RAE 7X8 X-42 | 7hx8 x-46 
ee i 6X3 X-3B6 7 XB x-40 | 7ix8 x-40 | 8 r x40 8 i X44 } 
nee | | eT ae hte “ Tyxshxeto 8 Kebeas opeeE Ka sects Eanes sf 
% 8000 | hich xa. | 7 vere 7ixshx42 essa taal Labcem seat ead 9 x 3h X40 
= ras = lee ie ES a es : ae a ae |S dogg tae ea 
9000 | 63X3$X-88 7 x3hx-46 | 7yX85x-44 9 8 xBix-42 | 83xX8hx-42  8kxBhx-4g 9 X3hx-42 9 x3hx-46 
10000 | Pike | 74X31 x -38 Seren 8 xB}x-44 | Seat ade. aS 9 ee a * X 3h X +46 
P ieee | |? was avai 8 x3)x-40 e Kiisae ahem so . ea eae 9 X84 X48 
12000 | 7 x3hx-40 | Sasa ] 8 x3}x-40 g sehxiie | Sea al, poten e 9 X85X-46 > 9 xBhx-50 
13000 | e econ, | TExshx-40 | 8 xs}x-49 | at eateh | SEER: vere | ; X39 X46 95 X B4 X +42 
re : / é iia rer / a seatisias | abxs}x-40. ; aetna | 9 X8hx-42 | 9 xBhx-48 «94X85 x44 
15000 a 7 x3hx-42 | 74X34 X-44 | 8 duiscue [ease aae i) absent 9 X3bx-44 ; ey ree 
- weed ta | F ees A. =F a eo ee | ee —— 
16000 1 7EX3hx-40 9 73 x31x-46 | 8 X3}x-44 | 8Lx381x-44 9 X85X-40 0 9 xBbxK-44 9) X35X-42 9 x3hx-46 
17000 | piped | iE Ral erties bay aca | 9 X3hXx-42 | Ae dl eh cl 94 x 34 x -46 
18000 | 7) x Bh x 42 | 8 X8hx-+40 9 81x3hx-40 | 82X32X46 | 9 x3Bhx-44 | 94x Bh x -42 | YX BEX-44 9b X34X-48 
19000 | | Meals us j Farr rn PR rey erxal Es | 9 X3$x-44 0 obx3hbx-42 9h x 3h x4 | 94 X3}x +48 
90000 ! 74 x 84 x44 8 Maa “8h xshca beh aphceas 9 x84x-46 9} x 94x42 94 x 34 x -46 | 9% X 34 X-50 
| Se | 3 x34 x40 | ; XBhx-42 at ca A ksieacs 9 XBEX-46 | ObXBEX-44 9X BEX48 9x 34X-50 
| ee : . oe Lik ty ee i pa eee oe 2o tee. 
22000 || 8 x3hx-40 8 XB3Xt4 | BRXBEX4G 9 XBEX-42 9 XBhX-48 | OXBHX-44 94 xB} X-48 9} X 3b x -50 
8 SS ee ee ee ooh as: | ob ahieea | obxahoeas'| a0: head 
24000 || 8 x3h Si | ET eee edi can 9 here i gaouds aa ae 94 X385X-50 10 x34 Xx-44 
’ a5 e065 Ig Bik kad diet ii 9 eee A ice ceereas Seoaascae 10X35X-44 10 X3hx-46 
| 86086 = 11 ¥ a eRR haas sb xdi “ a) ara top x94 ae bab Drcehoccat 7 10X3hxX-44 10 x34x-46 


! f ¥ / { 


FITTED 


SPACING 


453 


in 
OF 


SIDE LONGITUDINALS where ONE TRANSVERSE 
EACH TANK. 


TRANSVERSES 10 FEET. 


is 


TABLE 10 


(See Continuation. ) 


fee del DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
NUMERAL ; ——o ay SS, Le he ae la eee / = “eS 
Ex. 24 | 26 28 | 30 82 84 36 
7, a a ae ea me a ee [pn 
3000 A | 
4000 | | 7 ' a 
5000 : | | 
nl ig bee ce 2 a3 au we ee ee 
6000 | 
. | 2 ee Eee ee uae = 
7000 | | 
8000 z i eek | Fy 
~ 9000 || ome | Ai 
one | | sya i ; 
; 11000 : : | 
atte | OX 85X46 i ome si | | ce 
14000 : 94 x 34 X-48) io . 3 ae 10 xX3hx-48 : : 
| SS 7 4 Sa = 4 
15000 I: 9k x 35X48 10 x34 x-44| 10 ahh “48 10 ares 52 | | 
tek ey 94 x 84 x “50) 10 hai une ei 48 10 x34x 52) eny | 
} ann Be x § xh x: 010 x nae x +46 10 sh 50, 10 x8)x-54, fsa 34x “50 
18000 110 x3}x 44 10 x ay x -48) 10 "J ae x: 0 104 x 34 x -46 hae 6 ag $d 
9606 : ; |10 x a. x-44.10 x3}x e: 10 x34, be: 50 ray x bd x: “ad 108 x 8h x: sa 
: 70000 fa 10 xau “44 10 Pu ewel ise Onl; inyesk: 46 ioyeay- -52) 11 er “44 
91000 | : oO X85 X- Salis a9 “50, ‘obey “44 AP aE -48 ob xh 54 5411 xs 11 x8) 48 
sa000 | 10 x3}x -48\ 10 x 4 x “0 ee 34 x “al 10} x 34 x 48 105 X85 X-+54 11 Xx 8 x: 46 11 X35x a 
33000 | : 10 x Bh x48] 10 x3 X84 X52 2 10} x 8h x-46) 10} x 3b x-50 Eka ah 11 x9} x48 11 ight 
; eer: | /10 x3} x-48 10 x! x3} ore eons 10} x 34 x-50 ple ate 11 x34x-48)11 x34 X-d2 
25000 ib x 84x-50 10 x8} x40} x34 x4 48) sfesickol Bee a 10} x 34 x: 08 11 x3}x-50 11 XB} X+d4 
ae | V t x 84xX-50, 10 x34 x-54/ 105 x 34 x 48 ‘ea x35 x- 10 x3} x-5811 X8}x-50 11 X3}x-54 11} x 39 x ia 


2.1 


454 


SIDE LONGITUDINALS where ONE TRANSVERSE 
FITTED in EACH TANK, 
SPACING OF TRANSVERSES 12 FEET. 


{ FIRST 
LONGITUDINAL 
NUMERAL 


is 


TABLE 10 


(See Continuation. ) 


DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE, 


| 8 x8 x-42 | 


8X3 xX-44) 9 x3Bbx-46 | 


= | i | 
am Se = eeestee oe eee 


7X3 x-38 | 8 xB x-44 | 


10 12 14 16 18 20 
Inches, Inches, ; Inches | Inches, | Inches, Inches. Inches, 
3000 64X83 x-34 38 X-40 | 8hx3 x-40 ) 
4000 7 XB x-36 8x3 x-42 | 


22 


Inches, 


6000 eh 73X83 X-38 | 8 x3 x-46 | 84X85xX-46 9 x3kx-48 | 9b X Bh X +46 
7000 | 7hxBhx-88 | shx8hx-40 | ie 46 | ey tis de | ohxphxus ) in Reo Someta Gv 
8000 | hx ah x38 auc | eas | ob x8} x42 | Dena 3 nee aa Ob ri 
9000 | 73 X84 x-40 | ee 9 X3hX-44 | i dbx acus Sigal 10 ebisous | 10 xh sale 4s, 
| {——_—_—_——_____| ry ee aes = | = a = = pet aes Sree) 
|| sae ia 40 84 x 34 x +46 | 9 x3hx.- 46 spans, 46 10 Selous | 10 x3$x-50 ical 11 xX3}x-46 
[e 8 x8h x 40 | 8} x 34 sh x48 | rer ar 9% X 34 X-48 e + <td | 40 10 x 94x52 | 10h) x-50 li re 
| fs a ee | ee ; | = 
| L 8 x 8h x- “40 | 85x35 x-48 / 9 x3hx- 48 | 93 X 84 x -48 | 10 X84 X48 105 x 85 x -46 ares | 1l x8} x-48 
| 8 EF ae | 9 x 84 X -42 mrermy “42 | 10 xb x44 | Pwreey Oba 46 11 x3}x-44 | ll x8}x-48 
A SS) A | a dl A all ee eh 3 
3 8 X33xX42 0 9 x3hx-42 | 94 x 3h X-44 10 x34x-44 | 10 X33 X-50 | pleauet 11 x3hx-44 | 11 x3}x-50 
| 8 X Bh x 42 | 9 xsbxas | obxoh xe “10 eae 10h x3h x44 eRe an xahxas 1 x 34 x +50 
83 x 3h x -40 | ates acai 6 10 x3} x-48 | 10k x34 %-46 | 10x 34-00 | il gia ai 1l xX34x-52 
il 82X3EX+40 0 9 xghx-46 | ohxah xcs | 48°10 x3hx 48 wbabeas | oheabcse ou X3$X-48 | 11 eet 
| | 84 X 34 x -42 | 9 X35 x48 i) 10 x3} x-50 | pbsaionds | 105 X 34 x -52 | 11 x3} x-50 | 114 x 33 x -46 
i | 8h x9} x-42 | 9 x3hx-48 10 ae 44 | 10 x3hx Pe 48 11 xB4x-44 11 x3hx-50 114 x34x-46 
| | ebxabx- “4d | obx ah x 42 | 10 «3 yet obs A Be, eae au xtipkak 114 x 3} x-48 
j—————— Sas eee eee ee fee ee ee see == 
| 9 x8} x42 9bX35x-42 | 10 X35 X46 | 1 108 Bhs: “44 11 4Bbx 44 | 11 X3)x-46 | 11 x3hx-52 | 114x3hx-50 
8 i Se Di al fl i hal St a A eile i a dies - 
| : 9 X35X-44 | 9X BE x-44 10 X34 x-48 | | 108 x34 x- 46 | 11 x3hx- ‘46 | 11 X34 x-48 | 11} X35X-46 | 114x384 x-52 
| gt re Ere 7; es X34 x-48 | Fi acan “46 | u iid 46° 11 eee | 115 x34 x-46 Pree “52 
a ES} ee ie 5 eee nee ee ge ee ee ————__ 
| | 9} x 84 x 40 / 9% X 35 x 46 10 x35 x-50 | 103 x 35 x 48 Al X33xX48 11 x3bx-52 114x3}x-48 11g X 3) x +54 
| OR aeabcis 10 chasis 50 | Peart ‘48 | 11 X35x- 50 ll ao bxahx 48 | Peet Pe 
26000 ak 48. | 94x x34 x-50 “0 ne 30 xeon X35 X-50 | LL xshxs | 4 56 


D4. | Toy ee 114 x 84 x-56 


455 


SIDE LONGITUDINALS where ONE TRANSVERSE is 
FITTED in EACH TANK. trasLe LO 


SPACING OF TRANSVERSES 12 FEET. (Concluded. ) 


| 
FIRST LONGI- 
TUDINAL 

NUMERAL [~~ 


DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


Inches. Inches, | Inches, | Inches, Inches, } Inches. | Inches. Inches, 


11000 || |11 x 8b xX -50 


12000 | | 11 x33 x-50 | 
fo aA a aaa i —_——— aaa = 
13000 % \114 x 84 x- “Aaj. h x 84 x 46) | 
——| § | -——_—_— , F Hoe - |__| 
14000 | # 11d x 83 x: “tA 11h x3) x: 48 11) X By X-D4 ) 
ee eS ae eared | see ee 
= > B | a ee Ra a I | 
15000 8 i ie ia ithe i alii 612 x3h x 50 
12 =-+ ae 8 ee as AE —— sas eek Maes Pea 
16000 | 8 eae pee ol ase ‘S314 X85 x: “56 12x34 x- 32 
aa) | 
x eilieeen| | St ee = a Sek ea ——a— ee ie SS ee: 
17000 | | Idella SOLER auth xa}. x12 x8) 54, 12X84x-58 | 
; | 


) | 
| 


18000 Ub x 3bx 5011) x3b x SLI xB x: 6012 x3} x04 sara 60 | 


-|| | + 
19000 | | 11} x8}x- 5211) x84 x- 56 11} x 34 x: so) x D6 12X35 x -60 | 12x34 x-64 


20000 | (aaihcatl “5412 x 8h x 82 *ab%; une xshx 36, ialticidts he x Bh x84 48 


——— SS, } ae ee a ee “| 


21000 | | 1} x 84x “D412 hac 48,12 x 34 x 12 xah +58) 1x8) x “62 axa ab: 5012 x8 x9 x- 52 


13 on _———— 


at ee I) | | Stee ese Mayes eee = = | 


22000 11h xh x 5612 x 8h x: 50 


eta hh es 


28000 | | [ith x 8h x: “58/12 


12 x3}x:- 56 12x94 x 58 Pe meant ee san} x0}: “52 


12 


5612 x34: 6012 x3} x8) x: “A812 Bh x 35x: 5212 xsh x3 x “54 


' } | 2 _ deen 


24000 | xa} x: 5812 xa} x-5212 ah x: so x3 x mi aah xa: 5012 x34 x8 X- abe xB x3) x: “5612 x84 x 8h X-5 


ane j == -—-| ———_—_-— oe - ——* 


1 


25000 | 1x: “6012 XB) x 412 cai spelt x 0b eh9X8hxBx- usenet sq 12 x9 xa}: 58 12 x Bh x Bb x 6 


es 


| 


26000 | 1) cal ane 34x 5412 x 84x 6012 x8} x: 6612 x3} x3} x “S212 X Bh X Bh X- 561 ee “GOLEM SER CBE 


=e a oat 


—r- | 


i 


} 
Toyp’s ReGISTER OF SHIPPING, LonpoN—16fh June, 1927. 


SIDE LONGITUDINALS where 


TRANSVERSE 


456 


MORE than ONE 


is FITTED in EACH TANK. 
SPACING OF TRANSVERSES 8 FEET. 


TABLE 11 


(See Continuation. ) 


RE no atl eae DISTANCE, IN FEET. OF LONGITUDINAL BELOW UPPER DECK AT SIDE, 
xb: wad | 10 Se aa 16 2 | ag 20 22 
t - Inches, 7 luches, Inches, [ Inches, 7 Lea = 7 Inches, 7 Inches. : ey 
3000 | A) 5 x8 x-36 | 6 x3 x-38 | 7 X38 x-36 | 
es | een | Ghx3 x-34 | 7X3 x-36 om : ae ir 
eae ee tasih fx ch cas laxsxs| | i es ee 
2 Pe 7X3 X38 | 7Ex3 x-38 74X38 x-40 | figs 
|| 6 x3hx-36 | 65 x 34 x -40 | 7 X3¥xX-40 | 7hx3bx-40 | 7hx34x-40 | 8 xh | 
a side “36 S| Sida “42 | 7 x38hx-42 | Avdincas | 8 X3bx40 0 8 x3hx-46 RRS | “42 - :@ 
6 Tie 38-64 xBh x ey 7 x3hx-42 rhxahxae | 3 8 ey 40 | 8 sei 46 aS 44 9 ashi 
64 x 3h x +38 7 X 84 X38 | axshxse Aah 8 X38hx-42 | Sbebc1o | axsbeu | 9 xshx40 
z a = 2) | a oe = ——o | = = 
| chek daagy| 7 X3hx-38 74 x3hx-38 Sere: 46 | 8 X35x-42 | Bhx3hx-40 | ri 46 | 9 snl “42 
| | 64x34x-40 | 7 x Bh x: “40 | 73X34 X-40 | eb aatnca “46 aig eaistans | rE Ps eh x3) x4 46 | 9 iiadas 
: a bh x 3h x-40 | z Se -40 | 74 x 34 x-40 is easy 8 x x46 “shabu | | 9 ‘cit -40 a | 9 i x wy 
: 64 x 34 x -42 | 7 X34x-42 iaxthvea 8 x ees 2 | 8 x8} x “46 84 X 84 x44 hw ha xh x 40 0 Sepeclae| 
o 18 6% x Bh X-42 E x 84 x -42 aad “42 8 x8}x-44 | Shale shal 40 9 9 stat “42 | 9 re 
F | 7 X85X-40 | 7 x8hx-4d | Cif “44 | 8 hi i “44 ree “42 i; Mb xah x- 46° 9 b xah x: 42 9g itt ag 
7 meee (3 | 74x3hx ae | Pe veda 5h “44 ig? lh 8 exis 46 | arin Kae l ’ xa}. 40 | 9 ship “44 | pisray' xt “42 
7 x3hx-42 | rcs “38 pore -46°/ 8 Sup sas | 83 X3hx-44 | 9 sagt big Hey ie Selig | wp Riiclas | 
| 7 xshx-42 | 7h x3} x-40 ir X8hx-40 | 8 xBhx4 | shxshxag | 9 Kspstais!' | acta clue | oh x8} x-44 
|| | 7 X8hx-44 Lab anthen “40 | 8 sho in rer 48 “Absa ss 3 ee deans 2 9 sii ic “46 6 obxsheu 
| 7 X8kxX-44 : bb apicas 8 silk a “42 | “shah xs | Siieeh x: 48 = 9 kites | 9 Pree 48 sf eiPclan 
| eters res 40 } 8 X3}x-42 | eb xsh xe 8ExXBbxX48 9 esithas 55 ib 5s 50 | ‘Weiler: 
| aSeae | Perey 40 | 8 SP abeu  shxshiou | ehcabso 9 dbs bo 46 psx xh x80 hag Raycles | 
| ee See | - = | ae in i ae Es 
F | 7EX8hxX-44 0g pide I 8 X3x-46 0 8h x3hx-44 hy 7 35X50 9 xBhx-d6 ab ab: 44 | 94x34 x-48 
| | ‘atten a } | Petes Se 4 Se 
i | | 8 x3hxX-42 0 8 x3Bhx-44 | 8 X35 X-48 | 83 X34X-46 | 9 ® xa x4 44 | 9 sisi 48 Tica icles 95 X 35 x -50 
L} -—-———————_|__= |-—————_|___ _ = - —————_!_ 
26000 i 8 x3hx-44 8 X34 Xx -46 | 8 X3hx-48 | Ry xe “46 9 eestde ‘44-9 X85X-50 | 94x34 x-46 | 94 X 34 x -50 


457 


SIDE LONGITUDINALS where MORE than ONE 


TRANSVERSE 


is FITTED in EACH TANK. 
SPACING OF TRANSVERSES 8 FEET. 


TABLE 11 


(See Continuation.) 


mld | DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
LONGITUDINAL 
NUMERAL = = — = Sa ae ee ees 
CxO | 24 26 28 30 32 34 36 38 
Inches, Seka Tnehes, ae Inches, Inches, Inches, Inches, 
3000 A | 
ae aa | = _ = “ ——. = x ¥. —<$< SS 
4000 | | 
He = 3 a =: =I 
5000 | | 
6000 | | 
7000 
8000 | 
9000 | | | | 
= | = $$ $$. | —__—_— —-| 
10000 ; | | | 
11000 | 9 X3hx-48 
12000 94 x 34 Xx -42 | 
13000 | | 9b xh x 42 aba) x: 46 | | | 
14000 3 | ‘glial “ sie hi -48,10 x3} x- “44 | 
ee 4 ae es a a ee 
la | | 
15000 8 | satin 44 95 X34 X48 10 x Bh x44 10 X34x-48 | 
[=< | | 
2 eo - —— - ae li — = ——— 
16000 || | 9}x3hx-46) 9}x3}x-50/10 x34x idk 10 x3} x-50) 
| | Bales 5 SE i 7 
17000 | ob x Bh x 46) 9 x 3k X50 10 x9} x46 10 x2 cilia Idualnk la. 
| ros | — 2: | -| 7 aay 5 3 we 
18000 | 9 X35 X48, 10 X35 Xx-44 10 x34 x-48) 10 sda 2 105 X 34 x +46 
) | 
: ee lara acm as -| wai sa = + ft 
19000 | | | in 34x 48 10 sisal 10 x3 Xs 10 x34x 52 105 X 35 X 48, | 
| | | | 
| | ——— a ae ee = a Soe ey oe eee 
20000 | 9} x BY X ‘50/10 X35 X-46/ 10 x} x0 1 10 x3}x 5 toh xa} 48 5 oh a “50 | 
i | | — — eet ae —— el = — 
21000 | oh Bh x50 10 sae “46 10 xh x-00 10 ) ahs D4) 104 x ape 50 ee 52 11 sai “Ad 
| = = - = \- = J eer aa 
22000 || | 10 x3)x- Ae 10 lil 48 10 X83 X- 2 10 xX3}x- 56 10% X 34 X 50 ictal a fini “46 
23000 10 fiat td 10 xh 4810 x35 x 52] 10 x BE x -56) 104 ih nde 104 x 34 x “5A ll ee 48 
24000 10 ii 46) 10 ere 50) /10 x34 X-54) 10 x34 X-58) 104 x 35 X -52| [20s Peake 54/11 aie 48 11) X85 X252) 
25000 | | 10 saad: 10 cetsiteal 10 X38) x-54| eee 50 ailadle 54 peer 80 11 x8} x-50l 11 X85X+5 
26000 V 10 x34 x-48) 10 x 34 X “50, 10 wabaccédl aie 50) fiacannes D4, re “36 11 xa}x-50 11 x 34 x -54 


Jalal ie Lani nada ei an ainitien es wikia sd (Point ORs ae SE eee ee 


d 
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SIDE LONGITUDINALS where MORE than ONE 


TRANSVERSE is FITTED in EACH TANK. TABLE 11 
SPACING OF TRANSVERSES 10 =) i fe (See Continuation. ) 
| DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDR. 
LONGITUDINAL | IN "TWEEN / 
PUSAEAY DECKS. | eee <r an | n ie jai ; | — tate Sra he Z *| 
Lo x-D 10 | 12 14 16 18 20 22 
ee, = Sof a ern Waar enemas CSET | 
| Inches, Inches, | Inches, Inches, { Inches, | Inches, | Inches, Inches 


6 X83 x-34 7X8 x40 | Thx x44 | 


ans X36 | 74x8 x-40 | 8 x3 x-44 | 
_— |_~a——________. | i | FE 


6hxX3 X-38 | Txa 40 | she x-40 | 8kx3 x-48 | | 


a = SS | 


a eee ee 


7X3 X36 | 8 x8 x-40 | “sxe x40 | 9 x8 x-42! 9 x3 x8 


7 x34 x-36 Sseeyias sxsw 9 X34 x -42 Sh tbiscas | hx oh x48 | 


| 7 x8hx-38 | 8 XB x-44 | 8)X3hx-44 | 9 x3hx-44 idan iat a | 94 x 34 x: “50 | 10 abies 50 | 


| 
| 
_| 


7 x8hx-40 hi bine fh tolaina bate 9 abs 9b x 8h x46 10 about | 10 x 84x52. | 104 X34 x -46 


7 X34x-40 | 8hx3hx-40 | iieitleieties | 9 hy 148 | 95 x3hx-48 | 10 Sib 46 10 xh 52 | 104 x34 x-48 
4s 


— Se es 


74X3kx-40 | 8kx3kx-42 | 9 x3hx-42 | ob ah x 42 94 x 84 x-50 | 10 ties 10h x3 x 46 “1b xa} x50 


= a Sere Bl Faaeer' [eee =—= a 
|— — 


74X3$x-40 | 8kx3hx-42 oo Sumas | 9} X34X-50 | 10 Bb x00 feast 10} x 34 x +52 


| 


/ 
| 


7} X84X-42 | Bhx3hx-44 | g — “44 axa 46 | 10 i hg 10 xa xt 52 [robb cas 11 X34 x-46 


j | 
j | 


TEX 34X42 | 9 x3hx-40 | 9 shined 46 | ahah xs 10 bE 46 | 10 ‘dsl 52 A bon seen 50 | 11 a “46 


BULB ANGLES-—— 


\~ 
74x 8hx-44 | 9 x3hx-40 | g ae “48 shia 48 | 10 he hint 10h 8) 4 46 | 0b x “50 | 11 i bi 48 


— —- —- — =| 


| 


8 X34x-40 | 9 x3hx-42 2 | 9 ‘ae 48 | opt by x 48 10 xo] “oh <a} x “46 ahah 2/11 x 3h x-48 


“| [fe 
8 X34x40 9 x3hx-42 opeab: 44-10 feds 10 X34x-50 | Oba oh xa} 62/11 sit, tad 


| 

8 x3}x-42 | 9 x3hx-44 | 94x Bhx-44 | 10 ) xah xe 44/10 x8x-52 | ree 48) 11 shes 11 pe “50 

i| 8 iitiien 9 xBbx-44 | OkxBkx-46 | 10 xb x- 46 | 10 xob x52 | “10h xh x5 50 | 11 Pitbi re: 46/11 xx: 52 
| 


——| “+ ~ = es 


|| 8 x8hx-d4 | 9 Sst idl “46 a dbp ee bal 10 x3}x- 54 “10h xa x +50 | 11 x8hx- “48 | 11 tan BG 


f aypeeyils 420 OX BE X40 | ab cab x 48 “10 ) xa 48 hl Sh 48 | Ee a 2) 11 x8hx-50 J bxap: 46 


1 


| 
| 


| | 
| hx Bh x44 oe 42 | shes 48 10 ) 8b: 48 | psa as 104 x 3h x-52 r 11 SPinean’ Ub hx “48 
| |————_______ = 


| 8)xBhx-44 | pray “hah xa “50 1 x 84 x -50 | | 10h xb x- 50 11 x84x-46 | 11 vr renee “48 
=a] 


| 9 XBEX40 | 9kx 8h x44 pererren 52 10 toll 52 | banaeea ste 52 | 11 ati 48 11 i 54 114 3h x: “50 


anaes — - = 
} | _ = 


(| 9 xB | sp 9px: 44 | Sabena | 10 ereerey 10h x 8h x64 | u alse ‘50 | 11 PBR SA Ub x8) x3 32 


{ tin j . 
a 9 X34X48 | $4séey kus 9b x 8h x-54 | | 10 X34 x -54 | veysieges 36 | 11 x34x 50 | Bl X34 X-56 | “thx a} x5 “D2 
/ 
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SIDE LONGITUDINALS where MORE than ONE 
TRANSVERSE is FITTED in EACH TANK. TABLE Ll 


SPACING OF TRANSVERSES 10 FEET. (Concluded. ) 
bei | DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
UDINAL — - ——————— - —— — - —— 
NUMERAL | | | 
LxD | 24 26 28 30 32 34 | 36 38 
| | Inches, Inches. Inches. Inches, Inches. Inches. t Inches, } Inches. 
3000 | A- | | / | 
5 tee ee — es me ee pt = ce At, 
| | 
41000 | | | 
on 2 B oe ae ee LAL 
| | | | | | 
5000 | | | } | | | | | 
CE en 2 Ss Si Sl 
| | | | 
6000 
: |- = a ee a 
7000 | | | | 
8000 | 
— — — ey += —-— — fae eer ee 
| j 
9000 | | | 
| 
~ = ——— - = EEE er ore fe ~ ——} 
| 
10000 | | | 
| : ee ee tp a a re 
11000 | | |11 x3} x-46) 
ig ei <a | aa, | er, re 77 aaah ee aes 
12000 | | \11 x34 x-46) | 
mn = Se) PAS Sak | a = = Bp i | ee. 2 ae Le | 
—|% _| | | 
13000 | @ |l1_ x34x-48114 x34 x 4G 
ei F =o 2 eee ee ee : = as 
14000 | ¢ {11 x 84x -5OL14 x 34 me x BS X +50) 
aaa | | nT =| era ees z ae a ee 
15000 |#}11 x34x- 52115 x¢ Bh x 48/114 x Bh x 52/115 X 3h X 56 | 
a aes |_| —- Sah ——_|—_____—— oe 
& | = 7 | ! 
16000 | 3 \11 x Bh xX -DBLIS x Bh x AR11S x Bh X-HBLZ Xx 3H X-5O) 
\a —_—___|__-___- shee ae ees ey 
17000 | | JLab x 8b x 4 agnih 3h b x -BO|L14 x Bh x -54I12 BEF 12x34 x-56 | 
: | : a | ee a a |} 
| | = 7 a | | 
18000 | 1114 x 84 x 46115 x 8h x 52114 x 85 X 56/12 XB$X+52) 12% 3X-56 ne 
—nosieetices} _ ff eA eS : canes ——-a [_————— 
| | | H 
19000 |) \114 x84 x 48115 x 3h x 52/114 x 84x -5O12 X8RX-54 12 x34 x-58 
| és ~ | | SK. So eee 
20000 115 x 3h x -DOLIE x BEX DAZ xBEX-HO'L2 X3HX 4) 12X35 x-58 [12 xX 34 xX Bh Xx -46) 
| | See 7 = a x 
— = ~ — ——)— 
| | | | | ie 
21000 || |114x3}x-50115 x84 x-5612 x Bh x -5212 XBEX-56) 12x35 x -60 [12 x Bb x Bb X-46)12 xB x Bh X50 
2 3X35 | 2 
— = _ = . = — pea ee - = ad a. 
| | } 
22000 | | 11} x 34 X52 114 x Bh x -56 12 x34 x-b212 x3hx-56) 12x 3} x-62 elit ati fae IN| 
| 7 | i 
i Facet | ao : mf 7 a) ra j i ' fe oe i 
23000 | | (115 x35 x-54114 x 34-5812 x3} x 5412 ahicsctnes silos 40123} 3h 5012 X 34 X 35 X52) 
ay ee Ss |= = | —s oe Soares ee 
24000 | 114 x34 x-54112 xB4x-5212 x35 x -56/12 x 8} x-6011 12xah x3}: -48)12 x 84 x 34 x- 5212 X34 x BX: “DAL2 X BE X BS X “56 
aoe Re Se! | re 4 | Bet ee + ees Oe ew 
25000 | | “bah 5612 x BEX -52IL2 x85 x “5612 X84 x- Bilis 04 x88 x- pi bela ‘54/12 X BEX: 34x “5612 X34 X Bh X “5B 
| | weed ae hee pe ee! 
cart ha = = = —=—— noe 
H E ol 
26000 |V 1 1} xa} x-9612 x 8h x: ae x84 x- “58/12 x 3h x 62/12 x 34 x 84 X “501 ane “54:12 X 34 X 35 X “BoML2 x 33 X 8h x" -60 


a Lioyp’s Reaister OF SHIPPING, es March, 1925. 
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RIVET ATTACHMENT of STIFFENING BARS of TRANSVERSES to 
. LONGITUDINALS. TABLE 12 


DIMENSIONS OF STIFFENING BAR. 
> DEPTH AND TYPE OF | 3 and 3} Inch, 5 Inch, | 6 Inch. 
LONGITUDINALS. = — = — ——— - 

; RIVET ATTACHMENT. RIVET ATTACHMENT. RIVET ATTACHMENT, 
No. Diameter, | No. | Diameter, | No. Diameter. 
| | 
. 2 ae Se eas vet eel: = pag A 
; Inches, Inch, Inch, | Inch, 
| Bulb Angles not exceeding ...0 0... 74 a | i 3 i 4 ri 
| Bulb Angles... - <" 2 es) NSBR) 5 | 3 4 3 4 i 
Bulb Angles... te 5 nas 10 to 114 2 t i : 
. | 5 el P } ae, Fé zi 
mo a a eee | 
Bulb Angles or Channel xe =P a 12 3 3 5 i 6 i 
— = F 
| Channel... eee eee ee eee es» 183anal14 3 q | 6 H 
Channel or Built Bs ats Sc He Rdie18 4 ; | | 8 
RMR neete cay ge. 8G age hte z | | 10 z 
5 | | 
Lioyp’s ReGisrer oF SHrpprNG, LoNDoN—dth March, 1925, 
= 
. 
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BULKHEAD BRACKETS to BOTTOM and SIDE LONGITUDINALS. 
BOTTOM LONGITUDINALS. 


TYPE AND DEPTH OF 
LONGITUDINAL. 


LENGTH OF ARM OF 
BRACKET. 


| 
| THICKNESS OF 


BRACKET. 


RIVETS IN ARM TO 
LONGITUDINAL. 


TABLE 13. 


RIVETS IN ARM TO 
BOLKHEAD. 


To Longitudinal. To Bulkhead. 


| | ; 
| Number. Diameter. Number. Diameter. 
| 


Inches, Inches. 
Bulb Angle : 42 


Inches, Tnches, 
7 


} 
| 
| 
| 


Channel 


SIDE LONGITUDINALS. 


RIVETS IN ARM OF 


LENGTH OF | | 
TYPE AND DEPTH OF ee THICKNESS OF BRACKET. 
LONGITUDINAL. | | X BRACKET, aaa ——— = 
oF Be toeet | Number. | Diameter. 
Inches. Inches, | Inches. | Inches. * 
Bulb Angle | 21 | “40 5 | H 
” 6 25 “40 6 | ; 
” 4 28 “40 7 | zs 
j 8 32 40 8 z 
” 9 35 “42 9 5 
” 10 38 +42 10 $ 
” dl 41 “44 11 5 
- 12 44 44 11 i 
Channel 12 | 44 44 | 12 $ 
‘ is | 46 Ad 13 3 
a 14 4g |  -44 4 z 
= 2 a= 
” 15 | 50 “44 14 Hi 


Where longitudinals of intermediate size are fitted the number of rivets is { be as 
required for the nearest larger size tabulated. 


Lioyb’s ReaistER or SHIPPING, LoNDoN—bth March, 1925, 
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UPPER DECK LONGITUDINALS. TABLE 14 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN EACH TANK. WHERE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


FIRST SPAN IN FEET. | FIRST OVERALL SPAN IN FEET. 
LONGITUDINAL | LONGITUDINAL 
NUMERAL | 5 es 4ST ERIN Serres ae = ao wb NUMER Ae 5 7 = Ts 
ee eB / 8 9 | 


Inches, } Inches, Inches, | Inches, Inches, Inches, 
| 


 5EXB x40 «6 xB x-40 6 x8 x-46 | 4500 6 X83 x-40 64x38 x-38 6x3 X-44 


| 
) | % 
{ 


5}xX8 X-44 6 XB x42 | 6x x-40 6000 


6 x38 x-42 6X3 x40 | 6hx38 x-46 


|} 6 X8 X44 | 6x8 x-42 | 7 xB x-40 


X-88 6 X83 x-44 | 64x83 x-42 | 7550 


_—— : gga oe 


X42 | 6 x8 x-46 64X38 x-44 | 9150. | 6 X38 x-46 64X83 X44 7 x8 x-42 


10800 6 X83 x44 | 6 X8°x-48 | GhxB x-46 


10800 | 65x38 x-40 | 6hx3 


| 


12500 g| 6bx3 x-38 68X38 x-42 | 7 xg x-40 | 19500 2 | 6}x3 x42 | 7 x8 x-40 | 7 x8 x-46 
eer ih gs 
! | 
14250 |m] 6x8 x-40 64X38 X44 7 XB x42 14250 fg) 64X38 X44 | 7 X83 x42 | ThxB x-40 
5 lp ae > 
A | ear <a eae = idicscaea = “4 
16000 64xX3 x-42 64X83 X-46 | @ X3 xX-44 || 16000 6X8 X-46 | 7X8 x-dd | 7EX3 x-42 


i . = 
1 = * - a a 


| 17800 64 x 34 x44 | 65X35x-48 | 7 x8kx-46 | 17800 | 7 X8hx-40 | 7 xB8hx-4g | 74 X34 x -44 


—————————— Ss | ee —|-— —_— —- —— 


| | 
19650 6EXBhX-46 | 7 xBkx-42 74 x 84 x -40 


19650 ||| 7 x8hx-42 | 7hxshx40 | 74 x 34 x-46 


7x3hx-42 | 21550 


ba | 


8 X35 x-40 


xB x-44 74 X 34 x -42 


21550 | 64 x 35 x-48 7 X3hx-44 


7 x8hx-40 | 7 x8kx-46 | 7hxshx-44 | 28500 | 7 X8bx46 | 7hxBRx-44 | 8 xBhx-49 


7 x34x-48 7h x 3h x -46 25550 |v 


rn 
or 
a 
S 
—) 
<— — 
~1 
x 
os 
tol 
x 
te 
bo 


~ 


8 x34 x-44 


x 84 x-48 74 X34 X-46 


Luoyn’s REGISTER oF SHippInc, Lonpon—5th March, 1925. 
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SECOND DECK LONGITUDINALS. 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN EACH TANK. 


FIRST 
LONGITUDINAL | 
NUMERAL | 


Ee xiD 


21550 | | 


-—~ BULB ANGLES - 


Inches, 


6 X38 X-44 


6 X38 X-46 


65X38 x-40 


65X38 X-42 


64X3 X44 


64xX3 x-46 


7 X38 xX-40 


7X3 X-42 


7 x3kx-44 


7 X3)x-46 


74 X34 X44 


SPAN IN FEET. 


9 


Inches, 


64x38 x-42 


64x38 


~1 


x3 


7 X38 


~~ 


x3 


“] 


x3 


X +38 


74 X34 X-44 


8 x34 x-38 


8 x3k x-40 


10 


Inches, 


x3 x-40 


~~ 


7 X38 X-42 


WHERE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


FIRST 
| LONGITUDINAL 
NUMERAL 


4500 


6000 


7550 


OVERALL SPAN IN FEET. 


11 


Tuches. 
64x38 x-42 


64 XB X44 


| 


Inches. 


7 X3 x-40 


Inches. 
7X3 X-88 


64x38 x-46 


9150 | 


7EX8 X-42 12500 |) 
= hea a 3 
| E 
74x38 x-44 || 14250 n 
5 
—|\|— = —| 
1 | 
7x3 x-46 || 16000 
\| ' 
eer Fl 
8 x3} x-40 17800 | 
| | 
<a 
8 xBhx42 | 19650 || 
F 
8 xX3hx-44 21550 | | 
oamiieda es | 
| 

8 x35 xX-46 23500 


7 x8 x-40 


7 X38 X-42 


7 X38 X-44 


X3 X46 


ba | 


~“1 


X3 X-48 


7h Xx 84 X -42 


7h x 3h X44 


74 X 34 x -46 


7h X84 X48 


74x8 x-40 


Tk XB: X42 


7X3 


74x3 x-40 


7kX3 x-42 


7hX3 X-44 


74X38 X46 


8 x3}x-40 


8 x3hx-42 


74XB x46 


8 x3 x-42 


8 X38 X-44 


8 x34 x-46 


85 x 34 X-40 


8 x3hx-44 


8 x3hx-46 


84 x 34 x -42 


8} X35 X44 


25500 ov 


7% X 84 X +46 


Luoyp’s REGISTER OF SHIPPING, LONDON—5th March, 1925. 


8 xX34x-48 


8 x3hx-42 


8 x3}x-48 


8h x 34 x-46 


+ 
<¢ 
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TABLE 16 


RIVETS in BRACKETS to DECK LONGITUDINALS. 


NUMBER AND DIAMETER OF RIVETS. LENGTH OF THICKNESS OF THICKNESS OF 
DEPTH | ' ' 
SF = eS 8 LL eee ns : sae. ae EACH ARM | BRACKET TO BRACKET TO 
OF | 
eee era | cananD oF UPPER DECK SECOND DECK 
: | DECK DECK BRACKET. LONGITUDINALS. LONGITUDINALS 
Inches. | Number, Diameter, | Number, | Diameter, Inches, Inches, Inches, 
5 | 5 4 5 5 20 40 40 
} 
5} | 5 H 6 Zt 22 40 40 
| 
—. = ao Care = a } i. " —— 7 an 7 (a Tey, 
6 6 4 6 4 24 40 40 
— —_-—. —— Eo — —_ — — _ — ——| 
6} ee : $ 7 } , 26 40 -42 
| ae. | en “ —_ __ | =< a = —_ a = 
| 
fi cj z 7 H 28 42 42 
| 
= a= 4 =o a ae —- 23 = = ee ae = 
| | 
| | 
74 / 7 5 8 t 30 42 44 
| 
——— | J ee eee >: z ee 
8 7 i 8 } 32 42 “44 
=) ae “ = = satis Oe iL 
8} 8 i 9 Z 34 14 ) 44 
9 8 | 3 | 9 Hf 36 44 44 
| or) - - 7 ¥ iat; a ee Baar + a 
94 | 8 | t 9 | t 38 44 44 


Lioyp’s REGISTER OF Sniping, Lonpon—hth March, 1925. 
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SHELL PLATING. 


rable 17 


THICKNESS OF SHELL PLATING. 


vinta Eo et ve es - =e sri TURN OF BILGE | 
LONGITUDINAL OF FLAT PLATE KEEL. | FROM FLAT PLATE KEEL TO TO STRAKE | 
NUMERAL FLAT PLATE : DES A eR ee BELOW SHEERSTRAKE. 
Ea KEEL. xs = Ta <= eae —— esi coe 
For }-Length | For }-Length | For $-Lengt! 
Amidships. At Ends. } anise AN = | Amidships. ae noe 
Inches, Inches, | Inches, | Inches, | Inches, | Inches. | Inches, 
| 
4800 38 


43 -66 | “52 “46 | “38 “44 
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SECOND 


LONGITUDINAL 


NUMERAL 


L x (B + D) 


TOPSIDE SCANTLINGS. 


a ? y al 


466 
TABLE 18 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


Inches. 


34 


BREADTH OF. o> —_—_—— SS ——- 
11 12 
anim = aP SE RUNES fn = 
| 
] THICKNESS OF UPPER DECK, SHEERSTRAKE AND STRAKE BELOW. 
Sheerstrake 
Stringer é : 
eee ee Nl eet ok |: l — | Sinan Dae 
Strake below. . | | Strake | Stringer | Deck | Strake | Stringer 
|| Sheerstrake. | Below. Plate. Plating, | Sheerstrake. Below. Plate. 
| 
= - == iz ee = me: : 
Inches, Inches, Inches. | Inches. Inches, Inches, | Inches, Tuches, | Inches, 
47 | 45 “50 46 “48 34 2/52 “48 50 


RA. 
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TOPSIDE SCANTLINGS. (Concluded. ) 


| PROPORTION OF LENGTH oF VESSEL TO DEPTH TO UPPER DECK. THICKNESSES 
esata BREADTH OF, eat er | ——<—<$<$<$<__——— —-— AT | 
LONGITUDINAL | 13 | 135 ENDS. ' 
ih sneer | ‘THICKNESS OF UPPER DECK, SHEERSTRAKE AND STRAKE BELOW. 
: | 3 
Lx @eD). | ame | TR [Sor gare meme coe of game ee Gee 0 
noe || straxe. Below. Plate. | Plating. strake. Below. Plate. Plating. é 
— Vel ce ee ee ee ee) 
15000 47 45 || 58 50 50 34 60 52 52 34 36 +80 
oma NS COCO oe he oO ee ee | ep) one: eee 
saa eal a ina pe cs a es a Me TT a a GS fe “30 
18000 | 48 re er ve ee ea eae en ee ea) er ae a 
—49000~S*Y~CsS«|tt S|] S| | te |e 88 56 | 88 | 88 30 | 
~g0000 + +«|~«O48:~SO«|sC(i‘aSSCdT:ti‘st«SC*dY;C‘tSCS™S 54 | 86 68 | 38 | 56 | 88 38 30 
“p00 =~SC*«Y:Ci‘iawS|sCtas«d|(Ci S|] 38 «| | 70 i 0 | 38 | -40 | 88 | -80 
220002 | S48] dB 8 “| -o | 6 | 88 | -72 | 2 | 8 | 40 | bs 30 
ores erin wrasse ae ree ae ee ae hoe ee 
24000 | 49 | 50 | -72 | “64 | “se. | 38 | 76 | -66 | -60 40 38 32 
Sa OC 
27000 49 52 «| “76 66 58 40 | +80 68 | 60 | +42 40 32 | 
28500 —s«| 0 5 | 73s | 68 | we | 42 || 82. 70...|. 62. as | dor | Sapo 
arrears ee eee i emi ee 
gs (OC | | ap | a | ek, | ee) cee Ih ek ee ee, | a eae 
3000S] 56 | 8k] 7 | 8k aa oes) Oe |) ee, ae 34 
———$as00 | bo | ee) ee], | ee | oO 80 | ze | 68 | 0 42 | 34 
~ g6000Ss«| 0] a: 76. | es | 30 | -o2 | 78 | 66 | -62 42 36 
"87500 “at | 59 | 83 | ve | 66 | 52 os | -80 | 6 | -b4 | 44 36 
39000 51 60. | 190 ‘80 i 66 a od ars a ‘82 z 68 6 hes a 
40500 51 61 || -92 80 66 56 96 ‘82 68 58 44 36 
42000 jl 62 | 94 32 | +68 E ¥ 8 ; 98 | 8 0 | 60 44 | 86 
43500 51 63 96 82 68 60 1-00 “86 70 62 44 36 
~ 45000—S«|CBR “ot | 98 | “8A 70 62 102 | 88 | -72 | 4 | 44 36 
/ 46500. 52 | 65 (| +98 86 | -72 | 64 lot | 90. ° | 7h, |, 286.1), oka 36 : 
48000 | 52 6 (| 00 | 88 |e | oe oe) Mee ay | 66 44 36 
50000 82 cs | 102 | 0 | 74 | -66 | 1-08 ‘| 92 | we | «8 | aT a ee ya 
52000 |S 69 | 10s | 90 | -76 8 | iio | 92 | -80 | -70_ [4g | 88 
aon) eC oe | ee, |e | ae ee ee eo eles 
56000 | 7] | fon | be s|) c0rg v4 [ nef oe | a i] we | ooeemieaee 
58000 54 | «74 =|] 1-10 94 4 | 76 | 116 98 | 88 | 80 | 46 | 88 is 
60000 54 | 76 | wa2 | -96 | -86 ‘78 118 | 100 90 82 46 38 
~~ @2000+*| +54 | 7 | aae | 98 | -88 | -92 ‘| azo | 102 [92 | 86 ag | 88 | 
—ja000 | es |e oaad | uoo |. 00 | ed | ee [i aoe | gu | ee I ee ee 
66000 | 85 | 80 | 116 | 102 (92 | 86 ) 124 | 108 | 96 92 48 oe e- 
Laioyb’s REGISTER OF Suierinc, Lonpon—5th March, 1925. ao ee 
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SECOND DECK PLATING. TABLE 19 


BREADTH OF 


i 
| 
L x (B + D) | STRINGER cared 
—_ = aa. - ANGLE. 
| ea F Stringer Plate. Plating. 
| Inches, Inches, Inches. Inches, 
13800 36 | 34 5x 5 x -40 
oes bal ae eee =| a i oa rane a) 
17700 ’ 43 +36 “34 6 X 6 X -40 


22100 44 “38 36 6 X 6 X -42 


27000 oe “40 38 6 x 6 x -42 


32400 47 42 40 6 X 6 X -44 


38300 48 ° “44 “42 6 xX 6 x -44 


44600 50 “46 44 6 X 6 X -46 


) 


51000 51 46 | “46 6 X 6 x -48 


57400 58 -48 48 | 6 x 6 x +48 


63800 54 50 50 6 X 6 Xx +50 


Lioyp’s Register or Sa (PPING, LonpoN—5th 


Maich, 1925. 


STRINGER ANGLES on UPPER (a ; 
in WAY of OIL TANKS, 


aa) 


The thickness of the Bars is to be the same as that of | 
the Stringer Plate. 


TaBLe SL 
KEEL ANGLES. 


ANGLES CONNECTING CENTRE LINE BULKHEAD 


FIRST LONGITUDINAL a tee 
TO KEEL PLATE. 


NUMERAL 
Wes aia) 8) . iz THICKNESS AT 
: For } LENGTH AMIDSHIPS. cee 
' Inches. | Inches. 
5000 4xX4X-+48 
6000 4x4X-50 


4X4X-52- 


4xX4xX-54 


12000 Pree 
ne io eee ee 
18500 hou 
22500 ere 
Canis. © iy oe Sean 
Taow’s Reeistan ov SuIrPING, Lonpox—17 ih Way, 1928. 
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BULKHEAD PLATING. TaBLe 22 


DEPTH BELOW THICKNESS OF DEPTH BELOW THICKNESS OF , 
TOP OF BULKHEAD. “PLATING. TOP OF BULKHEAD. PLATING. 


I . | Inches, 
6 34 | 26 42 
10 | “B4 30 44 
i | Ee et 2 Re 
14 \ 36 | 84 - | 46 
18 | “38 38 48 
wet xo a2 | ORES fen pee =! 
22 | 40 | 42 50 
| 


Bottom Strake to be increased *04. 


TABLE 23 


_BULKHEAD BOUNDARY BARS. 


ANGLES ATTACHING TRANSVERSE BULKHEADS TO 


DEPTH | i SHELL PLATING, CENTRE LINE BULKHEAD, 
SECOND DECK, AND SIDES AND TOP OF EXPANSION 
oF } TRUNK AND CENTRE LINE BULKHEAD TO DECK. 
BULKHEAD. ' ee eT ee eee Oe 8 ee ae : 
Double. Single. 
Feet. Inches, Touches, ' 
18 3 x3. x-B4 6X6 Xx-42 
22 3 XB X-36 6X6X-44 
P 260 — 3X3 x-38 6X6 X46 
30 34 x Bh x -38 / 6X6 X-48 
84 34 x34 x-40 | 6X6 X-50 | 
38 3a X BY X 42 6X6 XD? | 
42 35X34 xX -44 6X6X+54 | 


| : 
ee 
Lioyn’s Reqister or SaippixG, Loxpoy—sth March, 1925. 


471 


‘ TRANSVERSE BULKHEADS. 9 
VERTICAL WEBS BELOW SECOND DECK. TABLE 24 


SPACING OF WEBS. 


Feet. Thelies, | Feet. Inches, | Feet, Inches. 
SECOND DECK PLATE 7—6 8 —6 9—6 


DEPTH FROM 


DEPTH FROM UPPER DECK AT CENTRE TO TOP OF WEB. 


TO INNER EDGE AND 


OF BOTTOM FACE BAR. 


LONGITUDINALS. Wace Feet. Feet, | Biats Feet. Feet, 


8 10 8 | 10 8 10 


Inches. Inches, | Inches. Inches, Inches. Inches. 
a0. Ci) Gy peso ve ee 16x36 | 17 X-36 18 X 36 


ManeA0gIe! s.\ kai Gees So Oe 3 x8 x-30 | 8 x8 x-82 


Wipbiawiee ee Wid “resets ent ve 19X-88 | 20 X -B8 | 21X-38 


| 
12 | Face Angle. 6, cc ne oe she dQ eB wede-BD | l 8 x8 «B84 3 X38 +36 


14 Webs calasas Mar ames 22 x-40 23 x -40 22 x -40 23x -40 23 x -40 24x -40 | 
Face Angle 2 sew) ae od Bh KS BE 8 x38 X°86 3 x3 x38 3 X8 xX-42 8 x38 x-42 4 x8 X38 | 
i: (Wad sr ooakin RR e 25x40 | 25x40 26 x +40 26 x +40 27 x -40 
Face Angle .. .. «. « + S4XB3 X36 | BEXB x-40 84x3° x -44 3Byx38 x-44 4 x8 x-40 44x38 x-42 
‘se Wad. de do geri nm ah - BORO 1 STK ath oan 28x40 | 28x40 29x40 
Face Angie ., .... « « 4 X8 X4d 4 x8 xX-50 | 44x38 x-50 5 X83 x50 || 5x3 X50 6 x3hx-48 


20 Wan oe won ag . DE SCs 30x-40 | - 80x40 | 31x-40 31x +40 32 x40 
64 x 35 x -56 


Wace AvuglG .. «« +: s od 54X38 x -46 | i X BEX -48 | 54 x 8h X -50 | 6 x 34 x -50 64 x 34 x *50: 
| 


————— | TS 


20 Webvtee ewe oek as Are 31x -40 | 32 x +40 i 32 x -40 33 Xx -42 33 x -42 34 x -42 
Face Angle... + 64 X34X-50 6} x 34 x -56 7 x3hx-56 4 x3} x-42 4 X35 x-44 4d X 84 X46 


Ey pan | a eee! 
ae web 3x42 | 34x42 | 85x42 | 36x42 36 x42 87 X42 
Double Face Angles .. .. «| 3)X3EX46 | 4 X85X-48 4 x3bx-48 | 4 x35x-50 4k x 34 Xx +48 b XBhx-50 
| ee 8 Lh Se = eee ee ee 
| 
26 Webs. Gob ae. as, ae cee Naan oes 35 X 42 | 36 X 42 37 X42 38 x -44 38 X -44 39 X44 ’ 
Double Face Angles .. .. ... § X3yX “46 5D x 3h x dO H 5 xX 34 x D2 | 54 4 34 x DO 6 xX 3h x +DO 6} x 34 x 52 
| og We Ge ae oo aod, BES 88 X44 39X44 | 40X44 41 X-44 
| Double Face Angles .. .. .«. 6 X34X-50 | 64 x 3h X50 64xBkx-52 | 7 X8hX-52 7 x3hx-54 
| eee eee ——— 
| | | 
* 30 Watt Gee Mavhen eaten eas 39 x -44 AQ X +44 41x +44 | 42 X46 43X46 00° | 
Double Face Angles .. .. «|. 7 X 34 x52 V haw. 34 x50 || 7 X385X-b4 8 xX 3h x 50 8 X 3} X +52 8 X 35 x-58 \\ 
| - | 
| z ! 
t 32 Web ss se sa ce s0 tee 41X-44 42 x -46 | 43 X +46 | 44 X -46 45 X +46 46 X +46 
| Double Face Bulb Angles .. wt 4 3} MB iell) sok 3} xX-54 || 8 X 3h *-D6 8 xX 3h xX -58 | 8h x 3} X56 | x 3h x-58 
| | I | 
| 34 WA eye sc. 8a OE Geer tan eS, 45x-46 || 46X46 | | AT XMG | 4B X46 49 x +48 
j Double Face Bulb Angles .. 8 X34X-56 | 8$X3hX-D8 || 8x 35X-60 9 x3hx-62 | 9 x 3h X +62 94 X 34 X62 
: : | | | , 
i 36 WED bch as Sa 47 X-46 | 50 x -48 | 51x48 1 ee 
Double Face Bulb Angles .. 8}X34X-60 | | 9 x3hx-60 | 10 x3kx-62 Aen 
| | | i : - 
Liorp’s Rearstre or Suippinc, Lonpon—17th May, 1928. ~ 


| TABLE 25 


TRANSVERSE BULKHEADS. 
VERTICAL WEBS IN EXPANSION TRUNK, 


HEIGHT OF "TWEEN 


BREADTH OF 


} PLATE 
| DECKS IN FEET. 
SHIP. ee : 
B | FLANGE ae oe a 
| 8 | 10 
Feet, | Inches, Inches, 
80 | Web - 16 X -36 17 X +38 
; Flange 5 5 
erase anne atl ee = 2 aie 
a Webd.. 17 X -38 18 x -40 
Flange 5 Hf) 
Ss | Web .. | 18 x -40 19 x -42 
Flange 5 5 
: a Web .. 18x -42 | 20x +42 
Flange 5 5 5 
- _ | -—— : — -|-——--—_____—__—_- 
2 WOE i esate et WEAF | BT Se 249 
pPiaige Sy oe 5 | 5 


| | 


Lioyn’s REGISTER OF Sarpprne, LONDON—5Sth March, 1925. 


HORIZONTAL STIFFENERS on 


TRANSVERSE BULKt 


j 
| 


ne mo % = 7a i 
SPAN BETWEEN VERTICAL 


SPAN BETWEEN ADJACENT VERTICAL WEBS. | , +e aren Ae eae 
DEPTH BELOW DEPTH BELOW BETWEEN VERTICAL WEB Ss daialacasle 
UPPER DECK Ls. “rT - ed teat UPPER DECK a> ake or “a. .o8 
pepe Feet, Inches. Feet,‘ Tnches. | Feet. Inches, eer Feet, Inches. Feet. Tnehes, 
7-6 | oat | 9— 6 ; 9— 0 Oe wa 
2 i ne ay O00) o Ted =e oreo ae ee : 
Feet. A Tuches. | Inches. Inches. Feet, A‘ Inches, Inches, 
4 6 X3 X-36 6 X3B X-38 64X38 X-B4 4 | 6 X38 X-84 6 X3 X86 
| : ae CR eae a (ede, | = 
6 6 x3 x38 6 X38 x40 64X83 X-46 6 | 6 X38 X:B6 | 6 X38 X-46 
| 
E Hae os me a. oe ane i mien ra 
8 ||| 6 x8 x-40 64x3 x40 7 xB x-44 8 : 6 x3 x-40 GEX3 X-46 ) 
Pe ly Se |) eee ee ee ae ra 
10 (| 6 X83 x-42 7 x8 X-B4 TEX3 X42 10 64x38 X36 7 x3 x38 | 
aan — —* — eS = — ——— | Ais , 
12 64X38 X-38 7X3 X-36 8 x3 x40 12 | 7X8 x-84 7X8 X-36 
= ae y aetna rae = —|I ad 
4 7 XB X88 74X83 X-46 8h x3 x-42 14 | 7-X8 x-42 74X83 X46 
| | fa 
16 74x3 x-36 8 x8 x-46 9 X83 xX-44 16 : 74X3 X-36 8 X38 x-42 
be a ee | tees: 
18 2 TEX X46 8hx3 x-46 94 x Bh x -44 18 : TEX3 X-48 8hxB x-38 
a | 
a \3 _ im : a mt : 3 | 
20 |,| 8 x8 x-44 9 x3 X44 | 10 xBhX-46 20 |<| 8 x8 x-40 8x3 x-50 
3 - (ese ay | ee ey aes 
io) oe a a 
22 shx3 x40 OhxBhx-44 | 10 xXB4X-52 a2 ||| 8 xB x-48 9 x3 
‘a AA ge Si ee 7 oe os | Pe E, 
24 8k x3 x-50 94 X By X-50 104 x 84 X-50 oe | sbx3 x-40 
a ee | ——+~—- Sry eee eee Ul mere eee oF 
26 9 x8 X44 | 10 xBhxX46 | IL xBhx-48 26027 ! 8hx3 x-50 9h x34 X-48 
28 || 9bx 35x44 105 X34 X46 lL x85x-56 28 (| 9 xB X44 9b XB4 x -52 
2 a —-| ns = | —_ = > A 
30 OhxBhX46 | 1OhXBEX48 LIX BAX -2 go ||| 9 x3 x-46 | 10 x8hx-46 
———-| . Soe a Lele ES. | ie he 
32 10 x3kx-46 | 11 xBhxX-48 | 12 xBEX-50 B2 |) bx Bh x44 
i kala | Reali es ace | 
34 104 X34 X48 11 X35X+52 12 XBR 48 34 | 9 X34 X46 10} x BEX AS 2 
ina aaa 7 Ske ca we aE | 
36 y| 10534 x-54 114 x 84 x -50 12 x3hx-66 36 V9} X3EX-50 | 105X385 X- 
| | ey ce 


Luoyp’s RecrsTer oF Sarpeinc, LONDON—17th May, 1928. 
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_STIFFENERS to TRANSVERSE BULKHEADS in 
SUMMER TANKS. 2 
Pe iS Q VERTICAL STIFFENERS. TABLE 7 


RIVETS IN 


a ; re BRACKETS AT 
e oe said SIZE OF STIFFENER. SECOND DECK. 


Number. Diameter. 


* ie us . = = - —< ae 


Inches, 
Bulb Angles, Inches, 


HORIZONTAL STIFFENERS. 


DISTANCE BELOW DECK IN FEET. 


i. 4 2 OVERALL 0. a re ae ae ae Sa See 
: a iis | 2-5 5-0 7:5 
5 =!) a aye ee a, a, =e 
: H Mas ’ t Feet, | bg eo Bulk eral p : ; Bulb Anaiee, . 
| 
{ 10 6 XB xX -36 6h X 3 X -38 7 x38 x -40 
| . 
} RB | ekxsx-s8 | 7 x38 x40 TXB x -42 
; ite tae a te bee | 
{ 14 7 X38 x -40 7k X83 Xx -40 9 x38 x -40 
4 ~ 
| : at ae zi ie ese mal 
ae Se | 7k x 3 x -40 8k x 8 x +40 10 x Bh x 44 
P “ 7 a 4 - 7 ne sl . a 
18 8 x 3 x -40 9 X38 x -44 11 x 34 x -50 


WEBS in "TWEEN DECKS at CENTRE LINE BULKHEAD 
+ and EXPANSION TRUNK. TABLE 28 
i. DEPTH oF | : SPACING IN FEET, 


-'TWEEN DECK WEB. ; - - = aees a fp ae 


AT CENTRE. tf 8 9 10 11 | 12 


Feet, Inches, Inches, Tuches, Touches. | Inches, Inches, 


CORNER: ey as) Seas, “a 16—22 18—24 2 
8 | OI ncn de Gus es “38 40 
Flange on Edge.. .. 0... 5 5 


PPOMOND 6 sem vax Soo ae des 18—24 20—26 
9 SOR MAON: eco ge a> «ss 40 “40 
Flange on Edge.. .. .. .. 5 5 


PURO 6 ve se 4 ey Hae cs 22—23 
10 RING es ox as 2s “40 


Flange on Edge.. oo 6 * 
an 9 . 4 ~ e 
: Reorsrer or Surprrne, LoNnox—5th March, 1925. 


HORIZONTAL STIFFENERS 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN EACH TANK. 


MTS 


WHERE ONE TRANSVERSE ONLY 18 FITTE 


to CENTRE LINE BULKt 


DEPTH BELOW vaca oct amclacler ai |\DEPTH BELOW pase a FEET. 
UPPER DECK | UPPER DECK ~~~ 
AT CENTRE. | 8 9 10 AT CENTRE. ) 10 11 
Feet. | ak " Inches. 7 Inches, a Feet. Tuches, i Inches. 
2 Aj 6 x8 x-84 64x38 X-38 7x8 x40 | 8 AN 64X3 X-38 7 x8 x-40 
4 fl 6 X38 X-34 64x38 ae ae 7 x8 ira pi if 64X33 X-38 7 X38 X40 
6 | 6 x8 st 64X3 X-38 | ek x 40 6 | 64X38 X-38 7X8 x-40 ey, | 
See Si) - P Te 7 = =— | 
8 | 6 X3 X-38 7 x38 X-38 rer x40 | 8 7 X38 X38 7kx3 x-40 sa 
i a 1 aod hae rf rer Hi 74x38 x-50 : “10 7 X38 x-42 7gxX8 x-46 
38 | 1 | eee s x3 x-50 Pee Xx 44 12 bed Rerat 8 x3 x-42 
14 ToGo Le ths x +50 ahxs x44 | 14 | 74X38 mr iat x8 X +52 
: : a = , ite at 
16 | Jia x +40 8 X38 X-38 9 XB X44 16 8 x8 x-44 84x38 x-52 
18 AW. “Ax » x48 om me a i Sane | 18 , 8 x38 X-50 9 x8 x-48 
20 | 8 x8 x-42 | thes x00 hscts 48 20 : sAxs x: “7 9 XB X-d6 
_| | | Ma Maro? ena (se Lies tee. 
22 ey =2 8 X3 x48 | 9 X38 X-46 cee 22 a 9 X8 x44 a ss “D2 
ee |: ee Ke | = eS ci Soe ee: 
24 4 8hx3 x-44 93 x 84 X46 | 10 X34X-d4 24 | 9 x34xX-50 10 x35 x-50 
3 A Pelee Boe ee oe ee ?. 2 - 
26 c 8x3 x-50 94 x 34 x -50 — 10 x 34 x -58 26 by 9} x 34 X46 10 X3hx-54 
28 ; ' 9 x8 mete | / Aoaieeds | Lob x82 | 28 ; i eer 10 x34x-60 
; 2 = == Z 2 ee es) Seas . 
80 9 X3 X-46 10 x3} x-50 10) x3} x “D8 80 i 94 X 84 x -b4 104 x 3h X54 
32 I] ne lo Seine ok | 11 hes “D4 ; 32 i FA ane fete? 
fsa per | 10 Sete. | oie x 34 x -58 ‘ 34 10 x35x-54 11 X8}X-54 
ee |l) obxspxse | 10 xabxso | 1 xaxer | a6 ||| 10 xabx-06 renee 
88 A aspen “56 | aa 4 114x345 x-56 | 38 x 34 x -60 11 x3} x-62 
i 40 ; | 4 94x35 sons | | 0} x 34 x -60 “a x34 X52 - 40 - | piper Ti15x sae 
42 | | " Soe a 11 ae D4 + ae ae 58 | 42 : ieee | 11 x Bh 2:88, 
7 44, ' 10 x34 x-56 hari passe | 1} ‘arn | 44 ; 11 X34%54. )- 112 x8} x-58 
7 eu! bd Raed Se es =i Pe ese ee 
46 |¥| 10 x3hx-62  =-:114.X 84 x-52 | 12 x 34 x3} x -52 46 v 11 x3} x-60 12 XBy X64 


LuLoyb’s REGISTER OF SurppiNe, Loxpon —dth March, 1925. 


RIVETING of END LAPS. tase 8O 


| : 
| 
Not Above Aboye Above Above |+ Above Above | Above | Above Above Above Above 
>» * : ~ | 
p= 36 38 =| “42 48 “54 0 | -68 76 “84 94 1-04 
exceeding and not and not | and not and not and not and not and not and not | and not and not and not 
exceeding exceeding | exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding 
“36 38 42 ) 4S “D4 -60 “68 76 “84 “94 1-04 1:26 
ak “| ae oo ee ee ee ce meeait “| "|'“Deubie |” Double | Double 
% Straps Straps Straps 
Treble Treble Quadruple | Quadruple | Quadruple Treble Treble Treble 
4 Riveted Riveted Riveted 
Treble Treble Treble i” Treble Quadruple | Quadruple | ~ a 
rs ; | Oh Sao oy aa Dontie® |; Double |i aw iy oh 
Straps Straps 
el M r if d 
Treble Treble Treble Quadruple | Quadruple Treble Treble 
| | Riveted Riveted 
—— 4 | eee ee eee || ashes Knee | - Soe a: ee eee Be 
| 
Double Double Treble Treble Treble ‘ 
- Double Treble Treble Treble Quadruple | Quadruple 
Double Double Treble | Treble Treble 
es ht AAO hr Le, ERA SO ee ek. me RS SES | 
| | Double Double 
| . 
Treble Treble Treble Treble Quadruple | Quadruple | Quadruple ia te ance 
| Riveted Riveted : 
Double Treble | Treble Treble 
ee . x ‘ 
| } Double Double Double 
traps 
Treble Treble Treble ‘Treble Quadruple | Quadruple | Quadruple “4 aoe rea 
| Riveted | Riveted Riveted 
ee Poe SS | | eee caer aaa : | 
Double Treble Treble Treble 
pe Py en ee eas nis eel BP Se Paella on Canter, LM CLd lumeer © 
f Le Double Double 
ti 
Treble Treble ‘Treble | ‘Treble Quadruple | Quadruple Quadruple ae ae 
/ Riveted Riveted 
ee fn oe eee. oo ey eee 2 el ee ee Ce i | Peal aaa 
Double Treble Treble Treble Treble | 
4L. Amids. --| Double Double Double Double Treble Trebie Treble Quadruple | Quadruple | Quadruple 
nn om a Al na ae ee eee ed ee Si a 
aL. Amids. .. Double Double Double Donble Treble | 
| | 
] | 
§L. Amide...) Double | Double Double Treble Treble | | | 
* | | | ‘ | 
“ =| | I | | P 
Lorp’s R aes WER : : +a; Ps 
9 LOYD'S: REGISTER OF Suppixe, Lonpon—dih March, 1925. 
A ie i . * 
. ¢ 
* 
: 7 
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PROVING ESTABLISHMENTS. 


The following Proving Establishments are recognised by the Committee of Lloyd’s Register for the Testing of Anchors 
and Chains while licensed by the Board of Trade for that purpose :— 


NerHERTON (near udley)—Lloyd’s Proving House -....+++++-+++:sessererertttsrersetees Superintendent, Mr. J. A. Relf. 
Treron—Lloyd’s Proving House (temporarily closed) ....+.++++0+1+eeeeeesrereeetesereneees 

Low WALKER-ON-T'YNE—Lloyd’s Proving House......+-s.ssseseeesrseeeseeseseeeeessereceees ditto Mr. A. Green. 
CHESTER (Saltney)—Lloyd’s Proving House «....:ss+ssse-seeesseereeeesenernaasensenees ditto Mr. J. R. Parsons. 
GLASGOW—Lloyd’s Proving House.........ss:ssssescseseeeesensseeeeetsrsesceeterereneeceeetnats ditto Mr. L. L. Wright. 
CARDIFF—Lloyd’s Proving House .........:::sssssseeeesseeeeeseseesersaenes sreseneeenennecens ditto Mr. A. Butler. 
SUNDERLAND—Lloyd’s Proving House .......::ss+seseseteeceeseneeeeereeseeseeeeeeentenseecces ditto Mr, W. V. Norman 
CrapLEY HearH—Lloyd’s Proving House ......:s.sseeesseseeseeeseecesenenseeeersrensananee ditto Mr. §. C. Paul. 


eT TS! 


The following Machines have been recognised by the Committee for the testing of Anchors and Chain Cables supplied to 
vessels of other than British Registry (see Section 39 of the Rules for Steel Vessels) :— 


AUSTRALIA «sees. Falkiner Machinery Co., Proprietary, FRANCE (Cont.)...+ Forges de la Chaussade, Guérigny (Nievre)- 
Lim., South Brisbane, Queensland (for mibagd ad), Paoli (J.) & Co., Marseilles. 
testing Chains up to 100 tons). Ho deuseuwens Société Anonyme des Chaineries de St. 
BELGIUM .....+06. The Engineering Company, Rue des Indes, Amand-les-Haux, Etablissements Doré- 
Antwerp. mieux fils & Cie., St. Amand-les-Haux 
Wilk 3... Chaineries Meécaniques, Société Anonyme (Nord). a 
Fontaine ’Evéque (for the testing of oi peu eaadansdet es Société Nouvelle des Forges & Chainerics 
small Chains only). du Nord, St. Amand-les-Eaux (Nord). 
oy ue eect Demaret (Edmond) & Cie.—Soci¢té en com- 99 tees ee sees Veille & Co., Havre. 
mandite simple, Heppignies, near Fleurus. 5) AMARA og Ziegler Fréres, Dunkirk. 
= Mdseceanee Mercantile Marine Engineering and Graving GERMANY ......... / A. Borsig, Berg und Hiittenverwaltung 
Dock Co., Antwerp. Borsigwerk, Borsigwerk, Upper Silesia. 
afo oniwdtarias Sociéte Anonyme des Anciens Etablisse- na ins ace tae Deutsche Maschinenfabrik A. G., Duisburg. 
ments Wattelar-Francq, Jumet. a Stepan Gutehoffnungshiitte A. G., Sterkrade. 
ROTA DA oes vee ses Thos. Davidson Manufacturing Co., Lim., eae aes eee Hansa Kettenfabrik, Haunschild & Co., 
Turcot, Montreal. Dortmund. 
s5 wbdekan a Dominion Chain Co., Lim., Niagara Falls, spp eg Onne nana Heinrich Usinger, Hamburg. 
Ontario. ei Aree Helldorff (F. F. von) & Otto Rothhart, 
oe 1 Benin kees cel McKinnon-Columbus Chain, Lim., St. Briickl-Karnten. 
Catherine’s, Ontario. Se eee os Joto Werke, Warmen, near Frondenberg. 
CzxcHo- Banska a Hutni Spolecnost (Berg-und Hiit- wy) Eocene Marinewerft, Wilbelmshaven. 

SLOVAKIA tenwerks-Gesellschaft), Praha II., Works mt he. Seen Otto Gruson & Co., Magdeburg-Buckau. 
at Maly Moravka (for testing chains up ee yeha cer Stiilcken (H. C.) Sohn, Schiffswerft und 
to 50 tons). Maschinenfabrik, Hamburg. 

oe Urtuoe ee Voigtmaun  & Sohne, Janowitz, near DM) rote. Theile (J. D.), Schwerte, Westphalia. 
Homer, Ls er i eager eae Vereinigte Stahlwerke A. G. 
DANZIG ...+-2---00+ International Shipbuilding and Engineering Dortmunder Union, Dortmund (for 
Co., Lim. the testing of Anchors only). 
DENMARK ...--.-++ Government Establishment at Copenhagen. ee ae Schlieper, Griine, 
: estphatlia ; 
FIRANGE ...2.00.020+ Adhemar Demanet, Gossclies (for testing also Sishicaet, Westphalia. 
chains up to 78 tons), HOLLAND: ....0+5<- Amsterdamsche Droogdok Maatschappij: 
op etn eeous sack Ateliers & Chantiers Maritimes du Sud Amsterdam. 
Ouest, Bordeaux. 5 ase cteas Koninklijke Nederlandsche Grofsmederij 
ant MSc to Bievelot & Co., Havre. Teint , 
a COLL ae = ee Saint Nazaire. I ee N.V. Anker-& Ketting-Industrie “Schiedam” 
Sy tsseassoane antlers e la Loire, s antes. (Managing Director—P. Th. Verhoeff), 
GoM hestencsecres Davaine (H.), Fils et Cie, St. Amand-les- Schiedam. 
ee e ae (Nord) Rrky. “cater Catenificio Ing. Carlo Bassoli & Co., Leghorn. 
93) eeenerterr <> SEED O bs AZTEC ONE ; jen lnssecterhinas Direzione Costruzioni Navali dell’Arsenale 
Sy Fc se aco racer Saint Amand- Pola (approved for loads 50 tons upwards), 
es-Eaux (Nord). Ke POR saan. Laminatojo Arlenico, Lecco. 


99 te wee wees 


JAPAN 


eee eneene 


Onirep STATES... 


Regia Marina — Direzione Costruzioni 
Navali— Laboratorio Sperimentale, Regio 
Arsenale, Spezia. 

Societa Anonima Acciaierie Weissenfels— 
Fusine in Valromana, Friuli (for the test- 
ing of small Chains only). 

Societ& Italiana Acciaierie Cornigliano, 
Genoa-Cornigliano. 

Kobe Steel Works, Kobe (for the testing 
of Anchors only). 

Kokko Chain and Steel Works, 
Osaka. 

Mitsu Bishi Dockyard & Engine Works, 
Nagasaki, 

Murakami Iron Works, Lim., Osaka. 

Nippon Mechanical Chain Works, Lim.,Osaka. 

Osaka Chain and Machinery Works, Lim., 


Lim., 


saka. 

Osaka Chain Works, Yokohama. 

Oshima Steel Works, Oshima, Tokio (for 
the testing of Anchors only). 

Tokyo Seisa Tekko Kabushiki Kaisha (Tokyo 
Chain and Iron Works), Kameido, Tokyo. 

A/S Kjaettingfabriken, Oslo (for testing 
Chains up to 30 tons). 

Royal Naval Dockyard, Horten. 

Hijos di Vicinay, 8. en ©., Ochandiano, 
Vizcaya. 

Viuda e Hijos de J. Arregui, Durango. 

Gunnebo Bruks Nya Aktiebolag, Vistervik 
(for testing Chains up to 20 tons). 

Ljusne Chain Works (Ljusne Katting- 
fabrik), Ljusne. 

Orsa Kattingfabrik, Orsa (for testing Chains 
up to 30 tons). 

Ramniis Bruks Aktiebolag, Ramniis. 

Statens Profningsaustalt (Government 
Establishment), Stockholm. 

American Chain Co., Braddock, near 
Pittsburgh, Pa.; and York, Pa. (for 
testing Chains up to 22 tons). 
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UNITED STATES... 


(Cont.) 


. United States 


Baldt Anchor, Chain and Forge Corporation 
Chester, Pa. 


. Bellingham Chain & Forge Co., South 


Bellingham, Wash. 


.. Bradlee & Co., Inc., Philadelphia, Pa. 
. Buckeye Steel Castings Co., Columbus, Ohio 


(for breaking tests on Chain Cables only). 


... Carroll Chain Co., Columbus, Ohio. 
. Cleveland Chain & Manufacturing Co., 


Cleveland, Ohio. 


. Cleveland Steel Casting Co., Cleveland, Ohio 


(for the testing of Anchors only). 


. Columbia Steel Co., Lim., Pittsburgh, Cal. 


(for the testing of Anchors only). 


.. General Steel Castings Corporation, Eddy- 


stone, Pa. (for the testing of Anchors only). 


. Herreshoff Manufacturing Co., Bristol, R.I. 


(for the testing of Anchors only). 


... Johnson-Farmer Chain Co., Lebanon, Pa. 

. Jones & Laughlin Steel Co., Pittsburgh, Pa. 
... Knoxville Iron Co., Knoxville, Tenn. 

. National Malleable and Steel Castings Co., 


Sharon, Pa. 


. Penn Steel Castings Corporation, Chester, 


Pa. (for the testing of Anchors only). 


. Portland Chain Manufacturing Co., Portland, 


Or 


... Round California Chain Corporation, Lim., - 


South San Francisco, California. 


. Seattle Chain Co., 6921, East Marginal 


Way, Seattle, Wash. 


... Taylor (S. G.) Chain Company, Hammond, 


Indiana. 
Cham & Forging Co., 
Pittsburgh, Pa. 


... Weimer Chain & Iron Co., Lebanon, Pa. 
... Whitehill Chain Works, Fieldsboro’ N.J. 
. Woodhouse Chain Works, Trenton, N.J. 


N.B.—Vessels supplied with Anchors and Chain Cables tested at any of the Establishments in the foregoing lists 
will have the notation of “ Lloyd’s A.&.C.P.” in the Register Book, provided that in the case of machines outside Great 
Britain and Ireland the tests are carried out under the supervision of a Surveyor to the Society. 


Lonpon,— August, 


1939. 


By order of the Committee, 


MALCOLM K. SCOTT, 
Secretary. 
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BRITISH STANDARD SECTIONS. 


Lonpon.—Revised July, 1920. 


EQUAL ANGLES. UNEQUAL ANGLES. 


bem 
' 


oe 

' 

' 

' 

' 

' 

' 

( 
A 

\ 

i} 

' 

' 

! 

' 
«k= 


Ae a ae eRe 


Size. Became ‘profile. Mini- | Maxi- Radii 
——————— aE Be ere) | CSOT EL mum mum 
7 i: Mini- | Mean. Maxi- | thickness thickness 
; i : : lled. ; 
—_ Gora minal Prsilie Mini- Maxi- Leet pata t t t sais 
aot ae ee ee | 
oie TB nae Mean. ue Lope ness Root, Toe. Inches. Inch. Inch. | Inch. Inch. Inch. 
x : : : rolled. rolled. 2 x 3 175 aha 300 "150 375 
r, Ts = 
Se 2} x 1h 175 — *300 | 150 | *400 
Inches. Inch. Inch, Inch. Inch, Inch. Inch, Inch. 

a xg | 125 | — | 250 | -125 | -250 | 17 | 12 ek i LL Aa Fe Dae IG nas Lae als Na on 
1 eel 125 eS "250 125 +300 18 13 8 x2 250 375 “500 “200 “500 24: "19 
1} x 1} 125 oe “250 "125 300 20 14 Tee 24 "250 375 “500 "225 *525 29 20 
18x13 | -175 | — | -300 | -175 | -375 | -28 | -16 34x38 -250 | °875-| °500 | 250 | 550 | -32 | -22 
2 x2 175 Ahan 300 ‘175 “400 “24 17 aco 300 "425 “500 275 *b75 33 23 
24 x 24 "250 °375 “500 200 500 27 19 5 x8 “300 "425 “500 “300 *625 “36 "25 
25x23 | -250 | -875 | ‘500 | 225 | 525 | 29 | -20 5 x3h | 875 | — | *500 | 325 | 625 | “88 | °26 
3 x8 "250 | °875 | °500 | 250 | 525 | -30 | °21 5 x4 BIRT ej ORR PRR) HB5O! | GES dees 
34 x 34 “300 "425 500 | °275 *575 338 23 6 x3 375 _ 500 325 *650 39 oar 
4 x4 | 800 | 425 | 500 | -300 | -625 | -36 | -25 6 Oh | RTT Oem pA | OPO Ore oer nites 
6x6 | -450 | —- | 625 | -425 | -775 | -48 | -84 1D || cee ES SY Tea ee eee 
8 x8 550 soo be, "750 +550 “950 “60 “42 ‘Se aoe "625 — "425 i 5) “48 34 
9x9 | 550 | — | -750 | -550 |1-000 | “66 | -46 ok Ie mane Mihaela ish Ace 
—-— : 9 x4 — | 650 | — | -450 | 825 | -51 | 36 
10 x4 — “675 _ “475 *850 *b4 38 
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BRITISH STANDARD SECTIONS. 
Lonpon.—Revised July, 1920. 


BULB ANGLES. 


Size. correet Standard Web thickness. slain 
ax Bj ee | Me™ : 
t, ze 2 Ts ae 
Inches. Inch. Inch. Inch, Inch. Inch, Inch. Inch. 
4 x2h 26 21 46 42 21 16 52 
4b x 2 28 23 48 42 21 18 58 
5 x2h 30 25 50 42 21 20 65 
5 x3 30 25 50 48 24 20 65 
5Ex3 31 26 52 48 24 22 71 
6 x3 33 28 54 48 24 24 78 
6 x3h 33 28 54 5A 27 24 78 
7 x8 38 33 59 48 24 28 ‘91 
7 x3} 38 33 59 ‘bd 27 28 ‘91 
8 x8 40 “35 61 48 24 “32 1-04 
8 x8} “40 "35 61 BA 27 “32 1-04 
9 x3 43 “38 “65 "4 27 36 1:17 
10 x3} 45 “40 “67 bd 27 “40 1°30 
11 x3} 48 43 70 54 27 44 1°43 
12 x3h 50 “45 73 5A 27 48 1°56 
12 x4 “50 “45 ‘73 60 | 30 “48 1°56 
13}x4 54 “49 17 60 =| °30 54 1°75 
1b x4 | ‘57 52 “82 60 30 60 1°95 


Where the thickress of Bulb Angle is greater than the Standard thickness, the flange and web will not be 
of the same thickness; generally for each ‘05 inch increase in the thickness of the web the thickness of 
the flange vill be increased 025 inch, 
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BRITISH STANDARD SECTIONS. 


Lonpon.—Revised July, 1920. 


CHANNELS. 


ee ae ee A - +--+ ----=------4 
sie Teeter | Raa 
> Web and Flanges. Web. Flange. | Rinimnuni Root, Toe. 
_. tien E rolled. 
Ax B. t, t, r, r 
Inches. Inch, Inch. Inch Inch. Inch, 
3x 1h 20 28 20 30 15 
4x 2 “24 31 24 “36 18 
5 x Qh 25 38 "25 42 21 
6 x 3 "25 38 *25 "48 “24 
6 x 8h 28 “48 28 54 27 
fa ae. 26 “42 26 48 24 
7 x 3} 30 “50 30 54 27 
8 x 3 28 “44 28 48 24 
8 x 3h 32 “52 32 54 27 
ee de 0} 30 “44 30 48 24 
9 x 3h 34 54 a4 54 27 
10 x 3 32 "45 32 48 24 
10 x 3} 36 56 36 54 27 
12 x 3} 35 50 85 “54 27 
12 x 3} 40 60 40 54 27 
12 x 4 “40 “60 “40 “60 30 
15 xX 4 “41 *62 41 “60 “30 
Lies 48 68 48 “60 “30 


The Standard thickness of flanges of Channel bar is to be measured at distances half way between the extreme 
edges of the flanges and the inner side of the web. 

The web of Channel bars can be increased beyond the Table thickness but the thickness of flanges remains 
constant. 
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ASSIGNMENT OF FREEBOARD. 


The Committee of Lloyd’s Register are empowered to assign freeboards to British Vessels and to vessels registered 
in other countries. Forms of application for the assignment of freeboard can be obtained from the London, or other, 


offices of the Society. 
FREEBOARD MARKING FOR STEAMERS. 
a 12 tnsbew. | 54 


Top of Deck. i. arcana 


Vertical line to be 


‘ 
21 inches forward — 
of Centre of Disc. H 
i 
‘ 
‘ 
1 


of Dise to top of Deck, 


-%- 


€ 


; f 


S$ These measurements to be taken from 
Centre of Disc to top of each line. 


Freeboard to be measured from Centre 


. eS 


43> 


UrrEr EDGE of hor zontal 
line passing through the 
Centre of Disc. 


| | w 
‘ 1 1 ' 
fe] eS . 
H t \ \ 
' ' t 1 d) 
1 ' ' $ 
i t | WNA ....wv- 
' + Outside diameter ‘ t 
| JE of Disc, 12 inches; > H ' 
H '~ thickness linch, ' ; Hic ecewica| al 
' 1 H *f 
' ‘ in length _,! 
' | ‘= and 1 inch ac} 
' ick- J 

ie— Horizontal line 18 inches ! E ve ihe 2 t 

long and 1 inch in thickness, - 


' 
1 a 

he Centre of Dise to be placed on both sides of vessel amidships, i.e., at the middle of the length of the Summer Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 


ships, and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 
arrangements are to be made for this purpose. Ships over $30 feet in length are not required to be marked with the W.N.A. line. 


FREEBOARD MARKING FOR STEAMERS CARRYING TIMBER DECK CARGOES. 


! ; 
te— Winches, —y, 


‘ ' Top of Deck. 


H Vertical line to be 1 Vertical line to be : 
KK 21 inches aft of —K— = 21 inches forward —y 
| Centre of Dise. ] of Centre of Dise, | 
H - 


7 


_ These measurements to be 
taken froi Centre of Disc 


to top ot each line, LW 


LT 


Freeboard to be 
measured from 


Centre of Disc 
to top of Deck. 


---3- 


T 


These measurements to be 


i ; 
9 e 
I< inches S taken from Centre of Dise 
-- ¥ to top of each line. 
! 
ie Ww 
1 133 
' 16 
ee? LWNA ‘ Outside (eis WNA Jt 
: Bb? eer eo 
' diameter of ; 42°65 | 
i a Grier ey 
° R H ise, 12ins.; 74 ost 
pages 1 ! thickness 1 in. ! : oe pie I 
and linch | | ase Ka eDRED IS} 
oo 1 Horizontal _line 1 ABs p and J inch % 
H Pa I le 18incheslongand —> = a in thick- I 
linch in thickness. : x © ae 
ps 


The Centre of Disc to be placed on both sides of vessel amidships, i.c., at the middle ofithe length of the Summer Load Waterline. Te ‘isc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 
arrangements are to be made for the purpose. Ships over 330 feet in length are not required to be marked with the W.N.A. line. 


N.B.—It is a condition on which a complete superstructure vessel or a vessel of less scantling than the full scantling standard and intended 
for other than river or inland water service is classed in the Society’s Register Book that the freeboard assigned shall be marked on the versel’s 
sides as above prescribed. If the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark 
be placed higher than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 
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FREEBOARD MARKING FOR SAILING SHIPS. 


K—— )2 inches. = 


Top of Deck. te 


Vertical line to be 


<—— 21 inches forward 
- of Centre of Disc. 
H 
' 
i 
' 
‘ 
' 
' 


> 
i 
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Freeboard to be measured from Centre 
of Dise to top of Deck, 


jeannoccoatte. 


Seer, We 


These measurements to be taken from 
Centre of Disc to top of each line. * 


WNA ____v. 


i] 
' 
f€— 9 inches. 


UPPER EDGE of horizontal 


line passing through the —>-- ceeietatataoe 
Centre of Disc. 


ie 
ie 


4 Lines9ins. 4 
] in length 4 
(€—and 1 inch 

{in thick- “| 
' ness, { 


Outside diameter 
of Disc, 12 inches ; 
thickness 1 inch. 


ma 


Horizontal line 18 inches 


! 
ik long and 1 inch in thickness, cal 


The Centre of Dise to be placed on both sides of vessel amidships, i.e., at the middle of the length of the Summer Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 
arrangements are to be made for this purpose. 


N.B.—It is a condition on which a complete superstructure vessel or a vessel of less scantling than the full scantling standard and intended 
for other than river or inland water service is classed in the Society’s Register Book that the freeboard assigned shall be marked on the vessel's 
sides as above prescribed. If the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark 
be placed higher than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 
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